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The unique needs 
of textile and 
fabric designers 
are beginning to 
be met, but the 
market for these 
special CAD tools 
is far from satu- 
rated, p. 28. 
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The perfect output for any input. 


No matter what you have to 
input, Sony's new GVM-I3BILIQO MultiScan’ monitor can handle it. 
The versatile GVM-I3110, equipped with 
multiple inputs for composite video, Y/C and analog/digital RGB signals, 
can display high resolution computer graphics as well 
as video from a variety of sources. Its VGA Auto Size function provides 
automatic size and shift adjustment in RGBA input. 

And the “Q” means it can handle NTSC, PAL, SECAM and NTSC, 4:3. 
Plus, it lets you monitor the source audio through its built-in speaker and 
earphone jacks. Best of all, it does everything with a brilliant, 
14-inch Super Fine Pitch” Trinitron” CRT (13-inch visible picture size), 
600 TV lines of resolution and 1024 dots x 768 lines. And, 
it’s specially shielded to eliminate leakage of VLF/ELF magnetic fields. 
Now it doesn’t take more than one monitor to meet your 
multiple format needs, it just takes the right one. For more information 


call 1-800-635-SONY, ext. 311. 
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UMAX” introduces a singular achievement 
in scanning technology —The UC12005 
Color Scanner. 

This Single-Lamp, Single-Pass scanner 
delivers the highest resolution, at a faster 
speed, than any other color scanner in its 
class. And no scanner in any class gives 
you this kind of value. You get 1200 dpit for 
less than $5,000, or about half what you'd 
expect to pay. 

No matter what kind of image you're 
scanning, the UC12005 can make you look 
brilliant. It features sophisticated 30-bit pro- 
cessing with advanced I/O buffering for the 
fastest true color images. Multiple scanning 
modes allow you to shift between color, grey- 


scale, and lineart. Plus a built-in SCSI interface 
so you can use it with all popular hardware 
platforms, including IBM PCs and compatibles, 
Macintosh and SUN Sparcstations. 

But enough jargon. What really makes 
the UMAX UC1200S such a smart buy can be 
summed up in one word: Color. It captures 
every shade, every hue, every subtle hint of 


UMAX: 


Maximize your image-™ 
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troke Of Genius 
r All Ot Yours. 


color imaginable. And it does it better 
than anyone!t 

In fact, the UC1200S recognizes more 
than one billion colors in just a single pass. 
And because it's not susceptible to registration 
glitches and fading, the color you see today 
will be the color you'll get tomorrow. And the 
tomorrow after that. 

Lest we forget, the UC1200S also comes 
with an optional UTA transparency adaptor. 
As well as free photo design and production 
software: 

So if you're looking for a state-of-the-art 
color scanner whose genius matches yours, 
we suggest you give the UMAX UC12005 the 
once over. 


For the UMAX dealer near you, call toll free 1-800-562-0311. 


tMaximum hardware resolution is 1200 x 600 dpi. Software interpolation used to boost resolution to 1200 x 1200 dpi. ttAs rated by PC Computing, June 1992 and MacUser, Dec. 1991. *Adobe Photoshop offered free with Macintosh units. 
©1992 UMAX Technologies, Inc. 3170 Coronado Drive, Santa Clara, CA 95054, Tel. 408/982-0771, Fax 408/982-0776. UMAX is a registered trademark of UMAX Data Systems, Inc. “Maximize Your Image” is a trademark of UMAX Technologies, Inc. 
Other company names and product names are trademarks of their respective companies. 
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6 Front End Moviemaking in the 
Research Lab 
9 Input Using computer animation to put 
their high-end scientific and med- 
11 News ical visualizations into motion, 
researchers are taking the explo- 
14 Tech Watch ration of biological, chemical, and 
@ Art and cyberspace physical processes to places it’s 
ina VR museum never been. 
M@ Crisper stereo By Diana Phillips Mahoney 
displays 
M@ Helping patients An Art Unto Itself 
make tough choices The production require- 
ments and limitations of machines 
17 Product Spotlight that print, knit, or weave textiles 
make it difficult for designers to use 
63 Applications off-the-shelf graphic arts or CAD 
M@ Multimedia software. Artists may be able to 
term papers create beautiful designs with many 
@ ‘Tracking growth of today’s programs, but producing 
of endangered them on fabric is another story. 
marine species By Barbara Robertson 
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75 Review to create images that show the 
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A Peek Into the Future 
81 Products As part of our 15th anniver- 
sary issue, CGW takes a poll of 
92 Events leading technology experts and 
reveals a fantastic vision of the 
93 Resources future driven by developments in 
computer graphics. 
96 Output By the CGW Staff 
M Reasons to love 
computer graphics Images of Graphics Past 
Representing 15 years of 
accomplishments in computer 
This image, which depicts penguins graphics technology, the chronologi- 
as “little gods of an unreal universe,” cally grouped images in this pictori- 
is taken from “Penguin Blues,” a al offer a taste of the extraordinary 
one-minute animation co-produced advances that have been made in 
by Ex Machina and HD/CG New this field, as well as the impact the 
York and created using TDI’s technology has had on an ever- 
Explore software. The penguin with increasing number of application 
the red spot bears the mark of God. areas. Page 52 
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Which CAD software looks like 


MicroStation Command Window — nozzle3d.dg 


_ Fle Et Klement Settings View Paletes User Demo 


Le : LV=1LSOLID, WT=7,LC=LNGD PRLCO=S2 
MicroStation may _ Extract B-spline Surface Boundary Identify surface containing boundary 
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look like $3, 750, 
but it's only 

$3, 450— 

or $500 with 

a trade-up! 


Do you need software with a better, more responsive user interface? One that looks 
and acts the way a’90s CAD product should? 


MicroStation’s graphical user interface presents commands so clearly that you 
can guess what each does and you'll probably be right. AutoCAD users are 
amazed at how easy MicroStation is to learn and use. 


Unlike some CAD software, MicroStation commands are right there for the 
taking. Not hiding behind an array of access methods — cryptic key-ins that 
you ve got to memorize. 


Take dialog boxes. You need them. But you shouldn’t have to search for them for 
every move you make. They’ re supposed to hang in there until you’re done with 
them. And that’s exactly what they do in MicroStation. 


MicroStation 


Make the Move 


| Color 


AutoCAD costs 
$3,750, but 
doesn t stack 
Up next to 
MicroStation. 


Current Color = <entity color> J 


Preview 


Specular: 


MicroStation lets you create your own pulldown menus and modify dialog boxes 
to match the way you work. Or create icon palettes of commands or macros for 
specific tasks in minutes with simple points and clicks. 


This means you can have at hand only the tools you need — when creating a 2D 
floor plan or modeling a complex surface. 


Palettes and menus can be torn off and moved around — moved over to the 
second screen if you’re working on two screens. And double screen real estate is 
great when you re running MicroStation with Windows™. 


So don’t sit around wishing your CAD software would do things it just can’t do. 
Get MicroStation. It can do it ... now. 


Intergraph® is a registered trademark of Intergraph Corporation. MicroStation® is a registered trademark of Bentley 
Systems, Inc., an Intergraph affiliate. Other brands and product names are trademarks of their respective owners. 
Copyright 1992 Intergraph Corporation, Huntsville, AL 35894-0001 
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| Proview Finish | 
$ 


Until December 31, 1992, for 
only $500 and a copy of AutoCAD 
Release 9 or higher, you can 


receive MicroStation and 


MicroStation Nexus! MicroStation 
runs on PCs, Apple Macintoshes, 
Sun SPARCstations, HP Apollo 
Series 700 workstations, and 
Intergraph workstations. Call 
800-345%4856 today for details. 
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15 Years of Graphics 


ne of the things we did to prepare this month’s 15th anniversary issue of 

CGW was to lock ourselves in a room for two days and pour through 
nearly 180 back issues of the magazine and 10 years worth of slides from 
past SIGGRAPH technical sessions. The main goal of that exercise was to 
find images that could be used in a pictorial retrospective of the last 15 years 
in computer graphics. But a side benefit was the historical perspective we 
gained on how computer graphics technology, applications, and the maga- 
zine itself have evolved over the years. 

At the risk of boring those among you who are true veterans of the 

industry, I thought I’'d share just some of our observations: 


® The most striking thing was how far the technology has come in 
such a short time. In its early years, CGW was filled with black-and-white 
photos showing people sitting in front of bulky computers with low-resolu- 
tion, monochrome screens producing primitive, 2D line drawings. It was 
hard to believe these 1950-ish looking scenes were less than 15 years old. 

® Having said that, we were also surprised at the high quality of 
some of the images being produced as early as 1980. It was clear that, in 
some cases, the biggest difference between a 3D image created in the early 
1980s and a similar image created in 1992 was the cost of the computer plat- 
form on which the image was generated and the amount of time it took to 
model and render it. 

® The application areas covered by CGW have changed and expanded 
considerably over time. In its first few years, the main areas covered were 
2D drafting, medical imaging, remote sensing, IC design, military simula- 
tion, and data representation (a term that shortly gave way to the newer 
term “business graphics’). 

® By 1982, a story on the movie Jron marked CGWss first significant 
coverage of computer animation as an application area. 

® By 1984, a sense of nostalgia was apparent among some of the ear- 
lier graphics pioneers, who seemed to mourn the passing of what they saw 
as the “golden years” of computer graphics. It was a feeling prompted, per- 
haps, by the changing, expanding nature of the market. 

® Some of the predictions made over the years never panned out, 
such as the predicted success of videotext. 

© Some predictions were right on target, such as the prediction in 
1982 that the coming of 68000-based, Unix workstations would have a big 
impact on graphics. 

® The quest for photo-realism made huge strides between 1985 and 
1988, when much effort was devoted to advancing texture-mapping, light- 
ing, and shading algorithms. It was during this time that we also saw 
researchers and animators succeed at creating the first stunning examples 
of such things as fire, water, smoke, clouds, trees, and human characters. 


All in all, pulling together this special anniversary issue was a fasci- 


nating experience. We hope you enjoy the results. And to the entire CGW 
editorial staff, I offer a special thank-you for the extra effort involved. 


a ee 


Stephen M. Porter 
Editor 
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THE ONLY TAPE DRIVE THAT PUTS 
25GB ON A SINGLE SMM TAPE. 


Do you wish you could finda backup system _ fast transfer rates plus the ability to locate and__ too, with rack mounting options and cable 
with enough capacity, speed, and sophistica- restore your files quickly - about 75 times _ lengths of up to 80 leet. 
tion to backup unattended? faster than normal speed. PROVEN TECHNOLOGY. 

Could you recreate a document from (QNFIGURATION FLEXIBILITY. Best of all, the CY-8500 offers peace of mind. 
scratch in the time it takes you to restore it? The state-of-the-art liquid crystal display 8mm helical scan technology, designed for 
FAST BACKUP FAST RESTORE. gives you complete drive status information. data recording, gives you demonstrated 
Introducing the CY-8500, the 8mm tape Command under execution, transfer rate, performance and reliability. Not an adapta- 
drive that gives you up to TRUE “PLUG-AND-PLAY” tape remaining, and ECC tion of an audio recording format. _ 

25 GB on a single tape. COMPATIBILITY WITH: are presented in a clear The CY-8500 is part of a complete family of 
And with transfer rates jggq7 MPSS em «SC«ASY-tO-read format. By _ tape backup products that range in capacity 
of up to 90 MB per min- iba Micro oo pems-00S offering such featuresas from the 250 MB 14” cartridge streamer to the 
ute, backup takes less Apollo Mainframe Unix datacompression—for 3 TB cartridge handling system. All backed 
time, frees resources,and Arar ot ge aie five times the storage up by our in-house technical support group 
makes frequent backup — aseurent a ies capacity per tape-and —_ and 12-month warranty. For more informa- 
simple and convenient. — emersert retail _ data encryption-giving tion on how you can enjoy the best value in 

And that’s not all. DEC 3100/5000 Macintosh Graphics yourdataaccess control— tape backup, call today at 804/873-9000. 
The CY-8500 offers fast “ slong gone rei the CY-8500 adapts to be te ee ee ey eR a oR 
file search capability. So Peta bas aire Tort uments YOU COMpany’s TOWN “ae Ay en ee Ra a 
you get the advantages soho, veda needs. We Il adapt to CYB € 
of high capacity and Gould/Encore PSI and more your site requirements 


Rock Landing Corporate Center : 11846 Rock Landing, Newport News, VA 23606 - 804/873-9000 : FAX 804/873-8836 
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ArcView ind Windows. 


Geographic User Interface: 
‘ State-of-the-art human 
interface concepts bring 

advanced GIS functionality to 
your desktop in an intuitive, 
easy-to-learn environment. 


Database Queries: 


Create sophisticated query 
expressions instantly. Features 
from the database that meet the 

criteria are highlighted in the 


[=[_arcusaav [+ [- II 


¥ Interstate Highways & 


¥ State Boundaries 
¥ Net Migration 
| -243600 - -140 
_.. -1400 - -500 
ae = +100 
~~) -100 - 400 


ArcView: 1 
al 2212642. 7008 
oP] 2137654.4269 


A True Network Product: 
Run ArcView on PCs, 
Macintoshes®, UNIX® 
workstations, and access and 
integrate databases across 
networks. 


Output Options: 

Save graphics and tabular 
listings to industry standard 
graphics files, or share data 
with other Windows-based 


tabular view and map displays. 


applications. 


“ArcView for Windows provides a major breakthrough in the usability of GIS, making 
it easy and fun for users to visualize, analyze, and explore geographic information.” 


—Jack Dangermond, ESRI President 


ArcView for Windows is a powerful, 
new software tool that brings geographic 
information to your desktop. ArcView gives 
you the power to quickly visualize your 
data together with existing geographic da- 
tabases and explore it in a different way. 
The world’s first geographic user interface 
to spatial data, ArcView gets you up and 
running quickly with its unique approach to 
visualizing geographic phenomena. 

ArcView is highly integrated with other 
Windows-based applications, creating a 
more comprehensive environment for analy- 
sis and desktop publishing, spreadsheet, 
database, word processing, publication 
graphics, and other Windows-based soft- 
ware applications to extend ArcView’s 


power in the Windows environment. 


ArcView displays and querys ARC/INFO" 
databases, and displays a wide variety of im- 
age data. Thousands of cities, counties, states, 
national agencies, and private businesses main- 
tain large inventories of map and tabular data 
in ArcView-compatible formats. And with 
ESRI’s ArcData” Publishing Program, you 
have direct access to hundreds of off-the-shelf 
data products from the world’s leading pro- 
viders of digital data. 

ArcView opens up the world of geographic 
information to everyone. Experience for your- 
self why ArcView is changing the way we look 
at the world. To order your copy of ArcView 
for Windows or for more information, call 
ESRI at (909) 793-2853, ext. 1375. 


ESRI - 380 New York Street : Redlands, CA 92373 


eee your world has never been easier. 


Copyright© _1992 Environmental Systems Research Institute, Inc. All rights reserved. ESRI and ARC/INFO are registered trademarks of Environmental Systems Research Institute, Inc. ArcView and the ESRI logo are trademarks of 
Environmental Systems Research Institute, Inc. ArcData is a service mark of Environmental Systems Research Institute, Inc. Other companies and products herein are trademarks of their respective companies. 
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letter of woe (Input, Septem- 

ber), I read [the art magazine] 
North Light. Such articles as paint- 
ing the effects of weather, painting 
in oils with confidence, on watercol- 
or and collage, and how to make 
money with your airbrush made me 
realize that not everyone feels com- 
puter graphics is passing them by. 
Theyre alive and enthusiastic using 
their chosen medium, not as 
Browne, “with hard work, toil, and 
blistered hands.” 

I used traditional drafting tools 
for years until I ... began learning 
the computer on the job. Now I 
[use] the computer everyday. I can 
do things I never could with tradi- 
tional tools. 

But because of those written 
about in North Light and other fine 
painting magazines and books, a 
world of artistic creativity is still 
being applied in other media. It is 
not a shame to continue in the tools 
of the “Third World.” How many of 
us have computer art on our walls 
anyway? Most Americans I know 
have oils on their walls. Browne, 
work for them. Paint their portraits; 
give them what they want. “I am 
but an ordinary artist,” you wrote; 
how do you hope the computer will 
change that? I was an ordinary 
draftsman with the traditional 
tools; now I’m an ordinary drafts- 
man with the computer. The time 
you take learning to be a better 
computer artist can be spent 
improving your skills to overcome 
being an “ordinary artist.” 

I don’t believe Browne’s “dilem- 
ma” is a sad tale, as though “we” 
are better than “they” and more cul- 
tured, too, poor chaps. Browne, 
rediscover the joys of your medium. 
Gather with other artists who do 
the same thing you do. The comput- 
er lets us do things we couldn’t do 


Bie: reading Chris Browne’s 


COMPUTER GRAPHICS WORLD DECEMBER 1992 


before, but as pencils differ from 
airbrushes, the computer differs, 
too. There is enough room for cre- 
ativity in all these media, and 
enough buyers to keep the sketch- 
ers, painters, and airbrushers 
happy and busy. There is more to 
creativity than harvesting. efficient- 
ly and quickly. And the computer is 
still hard work. Just read some of 
the interviews in Computer 
Graphics World again. 

I wouldn’t tell Chris Browne to 
give up, though. If he were in 
America, Id tell him to ... enroll in 
an evening computer course at a 
community college and get started. 
Look through the classified ads for 
secondhand computers. Even retail 
prices are still falling. You can get 
started with a full system for less 
than $1000 now, making payments 
monthly, through Sears, yet! 


Steve Husting 
Huntington Beach, CA 


Another Reader Agrees 

I’m sure Chris ... has heard that 
possession alone does not constitute 
skill with an apparatus. On the 
other hand, exercising knowledge 
and talent with an apparatus is 
what distinguishes the special indi- 
vidual. There are lots of computers 
out there, but there will never be 
too many good, creative artists 
using them. 

..Chris, stop gazing at the stuff 
from afar. Sign up for a night 
course; spend time in the stores; 
don’t expect to use SGI or Quantel 
tools right away; [find out what] 
electronic artists use; jump on it. 
The sooner you begin, the better. 
From a distance, it’s all vaporware. 


Courtland Shakespeare 
WYSIWYG Studios 
Toronto, Ontario, Canada 


The Artist’s Dilemma 


Newer, Faster Version 

In regard to Mike Morrison’s review 
of Visual Software’s Renderize 1.1 
(“Kasy Render,” September), our 
newest version of the product, 
Renderize Windows 1.3 (released 
Sept. 1), boosts performance well 
beyond the version reviewed. 
Version 1.1 initially exhibited some 
slowness, especially in terms of 
interface speed, but these problems 
have been corrected in 1.3. In fact, 
Renderize Windows 1.3 outper- 
forms 1.1 in some instances by 
more than 400 percent. 

We knowingly released 1.1 with- 
out fully optimizing it for MS 
Windows. For us, the more substan- 
tial benefits of being the first 32-bit 
Win application and the first easy- 
to-use Windows renderer out- 
weighed the short-term difficulties 
of not being fully compliant or opti- 
mized for Windows. To support this 
decision ... were upgrading our cus- 
tomers free of charge to 1.3. 

[Also,] 1.3 offers improved ren- 
dering speeds upward to 16 percent 
(over 1.1). With 1.3, however, our 
focus was on MS Windows interface 
issues, not rendering code. Ren- 
dering optimization is scheduled for 
our next release (to be available late 
in the fourth quarter). 


John Halloran 
President 
Visual Software Inc. 


We welcome your suggestions, com- 
ments, and questions. Please ad- 
dress letters to: 
Editor 
Computer Graphics World 
One Technology Park Drive 
Westford, MA 01886 
FAX: 508-692-7806 


MCI Mail: C@W 
CGW reserves the right to edit letters for 
length and style. 


Electrostatic potentials for an imide. Silver spheres represent 
— 0.015 ev oxygen potential. The surface represents the gradient 
mapped isopotentials, deformed and colored by data values. 


Now there's a supercomputer 


for the left brain... ..and the right. 


The IBM POWER Visualization System. To Zoom in on details at high resolution. Or 


the left brain, it’s a very high speed, high even navigate through images in real time. 
throughput processor for handling very large The IBM POWER Visualization System is the 
data sets. It links 8 to 32 processors in paral- supercomputer designed from the ground up 
lel to provide a peak rating of 1,280 double- for high speed number-crunching integrated 
precision megaflops*. And it can access with full-featured visualization. And it’s 
hundreds of gigabytes at up to 100 mega- supported by tools for developing interactive 
bytes/second. simulations and computational steering 

To the right brain, it’s a unique visualiza- applications. 
tion environment that lets you interactively Anyway you look at it, it deserves a closer 
explore the meaning of your data. For exam- look. For a free brochure, call (800) 388-9820. 
ple, you can create and play back true-color, Or write: IBM Scientific Visualization Systems, 
3-D animations with up to 1,920 x 1,536 pixels. T.J. Watson Research Center, P.O. Box 704, 
You can easily manipulate or correlate data. Yorktown Heights, NY 10598. 


*925 double-precision megaflops max, LINPACK TPP. 


IBM is a registered trademark of International Business Machines Corporation. ©1992 IBM Corporation 


News in Brief 


Industry Group Explores Interactive Multimedia for the Home 


Apple Computer, Eastman Kodak, and Kaleida Labs are among 11 firms that have 
joined with the Microelectronics and Computer Technology Corp. (Austin, TX) to 
form First Cities, an initiative aimed at creating a significant marketplace for net- 
worked multimedia information and entertainment products and services. 

First Cities plans to address an initial set of applications which have sufficient 
appeal to generate consumer use. These include multimedia teleconferencing, 
interactive games, entertainment on demand, shopping and transaction services, 
customized multimedia information, distance learning, and health care. Also 
planned is the development of software which will enable users to connect their 
homes to the interactive multimedia services networks; software which will enable 
communication delivery organizations to provide a gateway to which consumers 
can connect; and application servers which will enable distribution of a range of 
services through the gateway and into homes. Current plans call for the project to 
be in full operation beginning in early 1995. 


Virtual Reality for Training and Simulation Evaluated 


In a move they feel could reaffirm that virtual reality will play a major role in ex- 
panding the availability and accuracy of training and simulation systems, Division 
Ltd. (Bristol, England) and the TNO Physics and Electronics Laboratory (The 
Hague) have announced they will collaborate to assess the technology for 
aerospace and military applications. 

Among the activities at TNO-FEL, a team will use Division’s dVS VR operating 
and development system to examine the benefits of VR to low-level flying simula- 
tors. The team will also evaluate the tele-operation of remotely operated vehicles 
and how they can help in training, simulation, and the distancing of operators 
from hazardous situations. 


Semiconductor Manufacturers Agree on Common Digital Audio Formats 


Several competing Digital Signal Processor (DSP) manufacturers have agreed to 
cooperate in standardizing multimedia DSP functions—such as compressed digital 
audio—representing what could be a major step toward establishing multimedia 
industry standards. 

Representatives from Analog Devices, AT&T, Cirrus Logic, Intel, National 
Semiconductor, Motorola, and Texas Instruments have agreed to adopt the In- 
teractive Multimedia Association’s recommendation for cross-platform compatibili- 
ty at the application programmer’s interface as a starting point for several “poten- 
tially ground-breaking agreements” among DSP manufacturers. 

DSPs are microprocessor devices optimized to process complex, real-time signals 
such as speech, audio, and video, as well as communications functions including 
Fax, modem, and telephone processing. DSPs allow multiple sophisticated multi- 
media capabilities to be performed in computer systems in real time without 
degrading the performance of the host CPU. 
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LCD Manufacturing Returns to USA 


In hopes of returning the high-performance display 
industry to the US from the Pacific Rim, In Focus 
Systems (Tualatin, OR) and Motorola (Schaumburg, 
IL) have formed a new company, Motif Inc., which 
will establish a plant in the US to develop low-cost, 
video-speed LCDs that will compete with active 
matrix. 

The firm will manufacture small-form-factor (6’4 
inches or less) LCDs incorporating ASICs produced by 
Motorola to Motif specifications. Production of the 
LCDs is expected to begin by the end of 1994. Also, 
Motif will have sole rights to distribute Motorola-man- 
ufactured ASICs that will implement In Focus’ Active 
Addressing, a technology which provides 30-millisec- 
ond response rates and VGA resolution with a 50:1 
contrast ratio. The ASICs are expected to be available 
by the end of 1993. 


Professional Video Production on the Mac 


AT&T Graphics Software Labs (Indianapolis) and 
Intelligent Resources Integrated Systems Design 
(Arlington Heights, IL) have joined forces to provide 
what they say is a significant addition for anyone 
wishing to do professional-quality video production on 
the Macintosh. 

Intelligent Resources manufactures the Video 
Explorer, a Mac-based digital video processing card 
featuring D1 Video and HDTV capabilities. According 
to the company, the card now supports AT&T GSL’s 
Comet/CG, a Mac-based character generation and 
video titling program that uses the features of System 
7 to display high-quality, anti-aliased fonts and 
graphics suitable for the professional video and broad- 
cast environments. The marriage of these products, 
say the companies, “raises the standard of video out- 
put” and promises to “transform the Mac into a pro- 
fessional video production system.” 


Kodak Unveils Digital Film System 


A beta model of Kodak’s (Rochester, NY) Cineon digi- 
tal film system was unveiled recently at the opening 
of the Cinesite digital film center, a new facility oper- 
ated by Cinesite Inc., a Kodak company. 

With the new system, users can scan 35mm film-— 
in three commonly used aspect ratios and VistaVision 
formats—into digital image data for manipulation 
and compositing at image computing workstations. 
Applications include image processing, compositing of 
multiple layers of picture elements, and electronic 
painting for removing guide wires and erasing 
scratches and other artifacts. The modified digital 
image data can then be recorded on high-resolution 
color intermediate film without degrading resolution 
or other characteristics of the original negative. 
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= ALSO OF NOTE 


®Computervision 
Corp. continues to strug- 
gle: the Bedford, Mass.- 
based firm reported a net 
loss for the third quarter 
of $88.1 million on sales 
that dropped 16 percent 
from the year-ago quarter. 


® Autodesk (Sausalito, 
CA) has announced it has 
acquired Micro Engin- 
eering Solutions (Novi, 
MI). 


®AmPro Corp. (Titus- 
ville, FL) has announced it 
has acquired Greyhawk 
Systems (Milpitas, CA). 
AmPro’s Greyhawk Divi- 
sion will reportedly intro- 
duce early next year a line 
of light-valve projectors 
that can project video 
Gancluding HDTV), text, 
and graphics at more than 
five times the brightness 
of today’s conventional 
CRT projectors. 


eCAD Institute’s (Phoe- 
nix) new Virtual Reality 
program, the first in the 
US, has received approval 
from the Arizona State 
Board for Private Postsec- 
ondary Education. Under 
the program, students can 
earn a degree in CAD 
with a VR specialization. 
Graduates must complete 
132 credit hours over 
eight semesters. 


®Canon USA’s Com- 
puter Peripheral Prod- 
ucts Division (Lake 
Success, NY) has intro- 
duced a Bubble Jet printer 
engine designed for OEMs 
targeting desktop publish- 
ing, CAD/CAM, graphic 
arts, and office users. 


News compiled and report- 
ed by Audrey Doyle, CGW 


managing editor. 
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Art Meets Cyberspace 


ina VR Museum 


Miclearly, this will not be your tra- 
ditional museum. At the Networked 
Virtual Art Museum, visitors will 
be able to fly through space or trade 
in their bodies for alternate per- 
sonas. You'll be able to redefine the 
art content if you'd like, or maybe 
even design your own gallery wing. 

All this and more will be possible 
in the new Virtual Reality museum 
currently being constructed at the 
Studio for Creative Inquiry at 
Carnegie-Mellon University (Pitts- 
burgh) under the guidance of 
Research Fellow Carl Eugene 
Loeffler. It’s a museum that promis- 
es to go beyond just “please touch” 
to a more direct “please create” kind 
of space. And because it’s net- 
worked, it will be accessible to peo- 
ple at remote locations. 

Indeed, Loeffler says his ultimate 
goal is to establish an international 
virtual reality network. The 
museum is seen as an effective 


steppingstone toward that goal : 


because it offers a varied collection 
of art experiences that visitors can 
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dial into and interact with. 

“I took the museum metaphor 
and applied it to a computer net- 
work model for user sensibilities,” 
says Loeffler. “Once we can reach a 
server model, the Networked Vir- 
tual Art Museum will inevitably 
function as a virtual electronic bul- 
letin board.” 

Already, Loeffler has established 
the first intercontinental demon- 
stration of the museum with a 
point-to-point connection between 
Pittsburgh and Munich, Germany. 
The connection allowed people at 
both sites to share a common 
immersive virtual experience, 
where users could see each other, 
have independent motions, and 
move objects about at will. 

Future tests are aimed at 
expanding the VR Museum’s access 
to create a multi-user, multi-task- 
ing virtual world with simultaneous 
links between Carnegie-Mellon 
University, Canada’s Banff Centre 
for the Arts, Japan’s Tokyo 
University, and Australia’s Royal 


Melbourne Institute of Technology. 

As for the cultural substance of 
the Networked Virtual Art Mu- 
seum, design teams are hard at 
work using Sense8’s WorldToolKit 
software to create the art galleries 
through which visitors will wander. 
One of the galleries, the Funhouse, 
is not unlike what you would find in 
a traditional amusement park. 

To move about the Funhouse, 
users can trade in their bodies for 
any number of alternate virtual 
personas, including Frankenstein, 
Dracula, the Gingerbread Man, and 
various animals. Having a complete 
host body proves advantageous, as 
one of the Funhouse environments 
is a room where users can parade 
their bodies past any number of 
“virtual” mirrors that will reflect 
actual distorted images. 

In another gallery, participants 
will be able to take a flight aboard 
Leonardo da Vinci’s flying machine. 
And in yet another gallery, visitors 
will be able to wander around a vir- 
tual life-size replica of ancient 
Egyptian temples and even receive 
lectures about them from costumed 
agents of that time period. 

Initially, says Loeffler, user acces- 
sibility to the Networked Virtual 
Art Museum will be institutionally 
based at select universities. 
Eventually, however, accessibility 
will be expanded to provide access 
points at several science museums, 
and will include both networked 
and stand-alone options. Under con- 
sideration are locales such as the 
Boston Computer Museum and the 
Smithsonian Institute in Wash- 
ington, DC. 

Ultimately, says Loeffler, the 
museum can become a virtual edu- 
cation center where users can 
install new worlds, show and cri- 
tique them, learn from each other, 
and eventually build even more 
interesting and complex immersive 
environments.—Louis Brill, a free- 
lance writer based in San Francisco 
who writes about high technology 
applications of entertainment and 
communication systems 
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A Crisp Look 
with 3D Glasses 


suddenly real. 


objects. 


The ChromaDepth glasses made :‘ 
their debut recently when they : 
were used in conjunction with New : 
Hayden Planetarium : 
“LaserDrive 3-D” show, produced : 
by Audio Visual Imagineering Inc. : 
(AVI; Orlando, FL). “The results : 
were fantastic,” says Joanne: 
McCullough, general manager of : 
AVI. “Everywhere we've shown the : 
technology, attendance has dramat- : 
ically increased. People love the 3D : 
- ufacture complex prism patterns 

ChromaDepth is especially in- : 
triguing because it can produce 3D : 
effects inexpensively, without many : 
of the shortcomings or visual distor- : 
tions of traditional stereoscopy, : 
such as the need to view double : 
images with polarized or red/green : 
lenses that limit color perception : 


York’s 


effect; they love the whole process.” 


and field of view. 


Aside from entertainment and : 
laser show applications, Chroma- : 


: Helping Patients 


find applications in molecular mod- : 
traffic monitoring, virtual reality, : Make Tough 
textbook publishing, and many : 
other fields, says Richard Steenblik, : 
a prolific inventor and founder of : 
ChromaTek Inc. (Atlanta), a com- : 
pany commercializing the Chroma- : 
- plexing. But even before contem- 
plating each treatment choice, the : 
patient pauses. How can she make : 


Depth technology may eventually 


eling, heads-up aircraft displays, air 


Depth technology. 


“Chromostereoscopy is one of : 
four technologies I thought of 10 : 
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- years ago to create 3D television,” 
- says Steenblik. “Three of those 
: technologies were already being 
; pursued by major companies.” The 
WSlip on a pair of ChromaDepth : 
3D glasses and stick your index fin- : 
ger right through the gauzy scales : 
of a tyrannosaurus rex. Boot a com- : 
puter graphics file and feel a gyro- : 
scope of colors leaping and darting : 
out of a screen depth that seems : 
: colors “jumped forward” on 

No, we’re not talking about some : 
new head-mounted display device. : 
It’s ChromaDepth, a new visual : 
technique that promises to revise : 
how stereoscopic viewing systems : 
are made. Eight years in develop- : 
ment, the technology draws on : 
advances in computerized hologra- : 
phy, diffraction, and silicon-etching : 
techniques that enable a viewer to : 
see ordinary 2D images as vivid, 3D : 
: tions with some unsuccess- 


fourth had been abandoned by ear- 


problems. Steenblik chose to pursue 
the fourth. 

His inspiration came 
while playing a videogame 
and noticing that certain 


the screen while others nat- 
urally receded within the 
same spatial plane. That 
phenomenon—based on the 
natural chromatic aberra- 
tion of the retina—led him 
to wonder about a practical 
technique that would en- 
hance the natural effect. 
After years of persistent 
research and several flirta- 


ful methods, Steenblik hit 
upon binary optics, other- 
wise known as computer- 
ized holograms. It was a 
move, he says, inspired in 
part by MIT’s success in 
using computer-modeled 
holograms to create highly efficient 
optics combining both refractive and 
diffractive technology. 

Through the use of binary optics, 
Steenblik finally saw a way to man- 


practically and relatively inexpen- 
sively—with an etching and “mask- 


ing’ (against unwanted light pat- : 
: already available, and they come 
: with two pairs of glasses, color 


terns) technique akin to holographic 
embossing and stamping on plastic. 


Today, the 3D vision technique : 
- disk with animation sequences. The 


is “at least 97 percent efficient and 


leaves you with very clean, beautiful : 
: images,” Steenblik says. Technical : 
: ford, Pennsylvania 


roadblocks, such as a slight “ghost- 


Choices 


M@ The diagnosis is breast cancer; 
the options are frightening and per- 


- ing” effect of the 3D glasses, have 
- been overcome through clever 
: manipulation of light sources and 
: dimming the intensity of certain 
: laser lights during performances. 

lier researchers because of technical : 
: requires the production of single 


“A real advantage is that it 


- rather than double images viewed 
- through stereoscopic lenses,” he 
: says. “Moreover, the images don’t 
- change depending on where you are 
- in the room; in fact, any properly 
: colored 2D image, whether project- 
: ed, broadcast, or printed, can look 
- good using ChromaDepth.” 


ChromaDepth Discovery Kits are 


images, and an IBM-compatible 


cost is $19.95.—Arielle Emmett, a 
freelance writer based in Walling- 


: an intelligent decision about her 
- treatment and aftercare? 


Rather than being deluged by too 


: much information or unsettled by 
: the physician’s own awkward com- 
- munications style, the patient is 
: given another option. She can sit at 
: a multimedia workstation and par- 
: ticipate in an interactive video pro- 
- gram about her own life. She touch- 


es the screen, watches film clips, 
reviews medical care options, and 
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TECH WATCH 


listens while the program explains 
the particulars of her condition. She 
even watches taped testimonials of 
women who have also been through 
the experience, sharing their choices. 

Sony Medical Systems, creators 
of the new Shared Decision-Making 
Multimedia System in cooperation 
with a medical information founda- 
tion, believes this new application is 
an excellent idea. In fact, says Jerry 
Mack, manager of Sony’s Medical 
Information group, shared decision- 
making programs can present med- 
ical alternatives more objectively 
and completely than a single physi- 
cian might. 

The breast cancer pro- 
gram is one of five on 
such topics as hyperten- 
sion, prostate conditions, 
and low back pain devel- 
oped thus far by The 
Foundation for Informed 
Medical Decision Mak- 
ing, a not-for-profit cor- 
poration established in 
1989. Working coopera- 
tively with Sony Medical 
Systems (which devel- 
oped the hardware and 
which will be responsible 
for sales and marketing), the 
Foundation is responsible for 
videodisc program contents and 
software. 

Though it may be hard to imag- 
ine anyone who has just been 
informed of a potentially fatal med- 
ical problem wanting to sit through 
an hour-long videodisc program, 
Sony Medical Systems’ Mack says 
the concept has enjoyed favorable 
response from both patients and 
doctors. Nine out of 10 patients in a 
large-scale evaluation of 1000 
patients reported positive reactions 
to a videodisc program on prostate 
abnormalities. Most interestingly, a 
focus group reported that while doc- 
tors who viewed the discs felt there 
was too much information for 
patients, the patients strongly dis- 
agreed, feeling the amount of infor- 
mation was just right. 

The implication is that doctors 
may not be providing patients with 
as much information as possible. 
The multimedia system, says Mack, 
may serve to correct that problem. 


“If patients actively participate in 
the decision-making process, they 
are much happier because they 
understand the process,” says 
Mack. “The other outcome is that 
the patient’s values come into play. 
In general, patients are more 
adverse to risk than the physicians; 
therefore, patients will choose more 
conservative treatment. The more 
conservative treatment is generally 
the less costly treatment. You 
essentially begin lowering costs of 
health care.” 

The interactive videodisc has 
other advantages; it lets a patient 
selectively glean information of par- 


Touch diagnostic test you would 
like to learn more about 


ticular concern or interest. After a 
medical technologist inputs the 
patient's case history, gender, age, 
test results, diagnoses, and other 
parameters into the system, the 
program actually “customizes 
itself,” presenting information 
specifically relevant to the patient. 

“The patient is first given a half 
hour to 40-minute, PBS-like intro- 
duction to the health problem,” 
Mack says. Then he or she uses the 
touch screen to review vital infor- 
mation and select alternate path- 
ways to different material. 

The SDMS-1000 Shared Deci- 
sion-Making Multimedia System 
consists of a videodisc player, inter- 
active touch screen monitor, and a 
Dell 486 computer, which uses a 
Sony video board to overlay graph- 
ics on video. The system also comes 
with a Hewlett-Packard Deskjet 
printer, which prints out a report 
after the patient finishes a session; 
the report then can be shared with 
the physician to help collaborate on 
a medical decision.—AE 
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PRODUCT SPOTLIGHT 


Leafing Through Digital Pictures 


eaf Systems Inc. (Southboro, 

MA) has announced the Leaf 

Digital Studio Camera, which, 
the company claims, incorporates a 
“sweeping array of technology 
breakthroughs.” This electronic 
image capture system attaches to 
the back of a Hasselblad 500 EL 
Series and 553 ELX Series camera, 
Mamiya RZ67 camera, or a Cambo 
Medium Format View Camera and 
connects to a Macintosh computer. 

According to the company, ad- 
vanced and/or innovative features 
include high image quality in terms 
of grain-free enlargements and 
scene-accurate color; shorter expo- 
sure options so that a greater range 
of subjects can be photographed 
easily; advanced image-capture 
technologies that don’t require spe- 
cialized or expensive lighting equip- 
ment; software implementations 
that provide a first-time custom 
tone control; a set of user interfaces 
that are matched to the professional 
photographer’s traditional nomen- 
clature; and a physical design 
intended to leverage the profession- 
al photographer’s existing invest- 
ment in traditional camera lenses 
and accessories. 

An internal CCD converts light 
into electrons. The resulting pixels 
form images that are sent to the 
Macintosh via a SCSI 2 high-speed 
interface, resulting in a 12- 
megapixel image containing 14 bits 
per pixel of data per color. The pho- 
tographer can then select the ideal 
8 bits per color per separation to 
save on the Macintosh, plus retain 
the 14-bit file as well. 

“I think it is revolutionary,” says 
Bob Schlowsky, a professional 
advertising photographer based in 
Weston, Mass. “This is the first digi- 
tal capture device that is viable in a 
commercial studio.” 
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The fact that this camera cap- 
tures 14 bits per pixel is a big fea- 
ture for Schlowsky. “We need pro- 
fessional-quality output. If you only 
capture 8 bits per pixel, you are 
looking at the world dynamic range 
through too narrow a window,” he 
explains. “We can do the same kind 
of range compression that happens 
when you shoot with film and it’s 
scanned on a high-end scanner. 
Except that we can do it in a better 
way—while the subject is still in 
front of the camera. And we've got 
more dynamic range [using this 
device] than with film.” 

The new Digital Studio Camera 
also helps to save time and money. 


Says Schlowsky, “From your first 
exposure, the image can be cri- 
tiqued on the computer monitor and 
saved in a matter of seconds with- 
out further processing needed. If 
the shot doesn’t meet your needs, it 
can easily be retaken without wast- 
ing time and film.” 

The Leaf Digital Studio Camera 
is currently available for a base 
price of $29,000, depending on sys- 
tem configuration and integration. 
The camera is designed for studio 
applications such as product, por- 
trait, special events, and fashion 
photography.—Laureen Belleville, 
Associate Editor 
CIRCLE 125 ON INFORMATION CARD 
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HP Beefs Up Both Ends 


Hewlett-Packard (Chelmsford, MA) 
has added new workstations to 
both ends of its 700 family. The 
emphasis of this latest announce- 
ment, according to the company, is 
extremely high performance at 
realistic price points. HP has opti- 
mized its PA-RISC 7100 to a single 
chip, 99MHz implementation deliv- 
ering 147 Specmarks. 

Two new high-end products 


based on this architecture are the 
735 desktop and the 755 deskside 
workstations. Both deliver 40.8 
MFLOPS and 147 Specmarks. For 
$37,395, buyers get a 735 with a 19- 
inch color monitor, 32M of RAM, 
and a 525M SCSI disk. For $58,995, 
buyers get a 755 with a 19-inch 
color monitor, 64M of RAM, and a 
2Gbyte SCSI disk. HP says board 
upgrades are available for owners of 
its 720 ($12,000) and 730 ($6000) to 
go to the 735 and for owners of its 


750 ($6000) to go to the 755. 

There are also three new models 
at the low end of the 700 Series: the 
715/33, 715/50, and 725. The first 
two are single-slot, 33MHz and 
50MHz systems, respectively. The 
725 is identical to the 715/50 but is 
delivered in a four-slot package. 
Prices start at $4995 for a diskless, 
gray-scale 715/33, $11,895 for a 
715/50 with a ‘4Gbyte disk and 
16M of RAM, and 
$17,895 for a 725. 

Hewlett-Packard 
also announced the 
CRX-48Z, a new, high- 
end graphics subsys- 
tem for the Series 700 
family. It offers 24-bit, 
24/24 double buffering; 
1.9 million 3D vectors 
per second; 600,000 3D 
triangles per second; 
and 78.7 GPC 3D 
solids. This system, 
configured with the 
model 735 with a 
1Gbyte disk and 32M 
of RAM, costs $53,000. 
In comparing the 735 
CRX-48Z to the Silicon 
Graphics Crimson 
Elan, HP says it offers 
122 percent faster triangle perfor- 
mance, 121 percent better quad 
performance, 56 percent more 
memory capacity, and 145 percent 
more floating point performance. 

Additionally, the CRX-24Z and 
CRX-48Z graphics subsystems are 
now available on HP’s low-end 
workstations. With this offering, 
the company hopes to drive the 
move of mechanical designers from 
2D to 3D.—LB 
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Unparalleled Processing 


Thinking Machines (Cambridge, 
MA) has introduced the CM-5 Scale 
3, the lowest-cost member of its 
CM-5 line of scalable supercomput- 
ers. The new system combines peak 
processing capacity of up to 4 
GFLOPS with integrated multi- 
Gbytes of file storage, operating 
under the CMOST Unix operating 
system. Price of a Scale 3 system 
starts at $750,000. 
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The system consists of up to 32 of 
the company’s 128MFLOPS paral- 
lel processing nodes and multiple 
9.6Gbyte disk storage nodes all 
intercommunicating on the same 
high-bandwidth network and run- 
ning the full set of Connection 
Machine software developed for the 
company’s larger Scale 4, Scale 5, 
Scale 6, and Scale 7 systems. 
“Having processing nodes and disk 


storage nodes operating as peers on 
the same network is another indus- 
try first for Thinking Machines,” 
says John Mucci, company vice 
president of research and market- 
ing. “Computer science customers 
are particularly keen to combine 
processing and file access more 
tightly. This opens up new opportu- 
nities and new algorithms.” 

According to Howard Richmond, 
director of high-performance com- 
puting at the Gartner Group 
(Stamford, CT), offering an entry- 
level configuration is significant for 
Thinking Machines because “it 
starts to bring them down into the 
smaller configurations where most 
of the parallel processing potential 
is at this point in time. From a pric- 
ing standpoint, [the company] still 
doesn’t go as low as some of the 
competitors do.” 

In terms of the competition, 
which includes companies such as 
Kendall Square Research, Intel, 
and nCube, Richmond says it 
“stacks up very well. [The CM-5] 
has its own unique architecture 
with a very flexible, high-band- 
width interconnect strategy [for 
which the company] has found very 
broad acceptance. I think it’s going 
to be very successful.” 

The company has also announced 
the CM-AVS, which is the first fully 
integrated version of the Appli- 
cation Visualization System (AVS) 
from AVS (Waltham, MA), for par- 
allel computers, according to Jim 
Salem, visualization group leader. 
Essentially, users can now take 
their huge data sets on the 
Connection Machine and visualize 
them interactively using the power 
of AVS. CM-AVS is compatible with 
the full range of AVS modules run- 
ning on numerous workstations. 

As far as scalable performance is 
concerned, says Salem, “We are 
able to deliver the largest number 
of gigaflops in the industry right 
now. Plus, you could take the new 
machine, write software for it, 
research the software, debug it, and 
immediately take that exact same 
code and recompile it for a larger 
machine [at another location] and 
get that increased performance. It 
allows more people with tighter 
budgets to start writing code that 
will work with the full range of CM- 
5 computers.”—LB 
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hile a static image 

of the human 

heart provides a 

window into the 
muscle’s anatomy, a dynamic rep- 
resentation of the vital pump opens 
doors of understanding inaccessible 
by the still picture. Motion is crucial 
to capturing the drama of the heart: 
rhythmic contractions stimulating 
the pulsation of blood through a 
maze of vasculature. 

In the breadth of scientific disci- 
plines, in fact, the ability to display 
the evolution of 3D data over time 
provides invaluable insight into 
that data. Driven by an awareness 
of this, researchers are putting their 
high-end scientific and medical vi- 
sualizations into motion, using com- 
puter animation to take the explo- 
ration of biological, chemical, and 
physical processes to places it’s 
never been. 

Following cancer’s path through 
a body organ, revealing DNA chains 
squirming between electrophoretic 
gel fibers, depicting the swirling 
plumes of a cosmic-scale gas jet— 
these are sneak previews of some of 


Diana Phillips Mahoney is an associate editor of 
Computer Graphics World. 
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Data courtesy of the Supercomputer Computations Research Institute of Florida State University 
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IN THE RESEARCH LAB 


Scientific and medical 
animations are earning 
rave reviews for their 
ability to illustrate complex 
dynamical phenomena 


BY DIANA PHILLIPS MAHONEY 


the “movies” scientists are produc- 
ing from within their own research 
labs. 

“The marvelous thing about visu- 
alization is that it makes use of the 
exceptional processing power of the 
human visual cortex, and adding 
the time dimension just makes 
sense, because that’s the way we 
see things in real life; we see things 
going through time,” says Eric 
Pepke, researcher in the Super- 
computer Computations Research 
Institute of Florida State University 
and creator of a scientific visualiza- 


By animating an electron field density visu- 
alization, scientists obtain multiple perspec- 
tives on the data that would not be available to 
them via the still image. 


tion and animation package called 
SciAn. 

“The brain sees things in 3D bet- 
ter if they are moving. |The phe- 
nomenon] is called visual cues by 
object-motion parallax,” adds Joel 
Welling, scientific specialist with 
the Scientific Visualization Group of 
the Pittsburgh Supercomputing 
Center. “By animating a visu- 
alization, the 3D structure of an 
object becomes more obvious; 
what’s in front of what and how 
large various parts are become 
clearer, for instance.” 

Upul R. Obeysekare of the Naval 
Research Laboratory’s Scientific 
Visualization Group in Washington, 
DC, concurs: “Instantaneous vi- 
sualization provides information 
about a particular time step in [a 
process], while animation of these 
events can supply valuable in- 
formation about the dynamics of 
the process.” 

The use of animation in the scien- 
tific realm differs fundamentally 
from its application in the commer- 
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Three-dimensional, scalar Doppler weather radar fields of a thunderstorm in the Magdalena Mountains near Socorro, New Mexico, 
play the starring role in a “movie” produced with SciAn, a visualization and animation program from the Supercomputer Computations 


Research Institute of Florida State University. 


cial, artistic endeavors that have led 
to the technology’s increasing visi- 
bility. In the former, animation is 
used to provide an additional 
perspective into vital data; it’s the 


means to an end. In the latter, ani- 
mation is the end in and of itself. 
The methodology differs as well. 
For example, to create animated 
movies—Ferngully and Beauty and 


By animating a visualization of a cancerous human lymph node, specialists from the 
Pittsburgh Supercomputer Center documented the movement of the cancer through the 
Structure and, consequently, were able to make important structural distinctions. The white 
outer shell shows the lymph node surface, and the colored structures represent separate 
branching metastases of the cancer. 


20 


the Beast are recent examples— 
artists manually draw cells and 
manipulate them in the computer. 
In the increasingly familiar product 
advertisements, such as the 
whimsical Lifesavers commercials, 
artists create mathematical sculp- 
tures and “film” them using the 
computer. 

In scientific animation, “We’re 
doing essentially the same thing [as 
is done for the commercials], but 
the sculptures aren’t built by hand. 
They’re built from the data using 
visualization techniques,” says 
Florida State’s Pepke, “and the ani- 
mations themselves are much sim- 
pler. Even if you look at the sophis- 
ticated scientific animations coming 
out of the national labs, it’s the 
thing in the center—the visualiza- 
tion of data and what’s happening 
in the data—where the complexity 
lies. We’re just using animation to 
move the data around and get a 
good look at it.” 

The value of this capability is 
apparent in such applications as 
Joel Welling’s animated 3D repre- 
sentation of cancer in a human 
lymph node, created in collabora- 
tion with pathologist Richard 
Siderits and media services director 
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Cyril Evans of Pittsburgh’s Shadyside 
Hospital. By animating a computer 
reconstruction of the pathology, the 
researchers were able to determine that 
certain structures, which in a still image 
could be mistaken for separate tumors, 
were actually individual branches of the 
same tumor. “We were able to do things 
like peel away the outside surface of the 
node and then, one after another, the dif- 
ferent metastases of cancer in the node, 
so that it was clearer how the metastases 
fit together,” says Welling. 

To create the animation, Welling first 
developed a 3D computer reconstruction 
using graphics files (saved on an IBM XT 
with an image capture board) of serial 
sections of a lymph node removed from a 
colon cancer patient. He created the 3D 
structure by first combining images to 
produce a volume of data. A marching 
cubes algorithm, applied to determine the 
surfaces of the node and the branches, 
facilitated the construction of a 3D model 
using a custom software program called 
P3D. (P3D is a general 3D modeling and 
rendering package available for free from 
the Pittsburgh Supercomputer Center.) 
Welling then rendered and displayed the 
surfaces, frame by frame, with a Stardent 
Titan computer that the group was using 
at the time (1991). As each frame was 
completed, he recorded it on videotape. 


Following Cancer’s Path 

The resulting animation demonstrates 
the path of the cancer as it spreads 
through the lymph node, moving “down- 
stream” with the flow of the lymph, pene- 
trating the wall of the node, and fixing 
itself to the surrounding tissue. According 
to Welling, “It gives a much better 
overview of the processes that are going on 
than you would get from looking at serial 
sections,” which is the traditional method 
doctors use to study diseased tissue. 

Although Welling no longer uses the 
Stardent Titan for his animation proj- 
ects—replacing the capabilities of the 
high-speed rendering machine with those 
of ray tracing renderers and such prod- 
ucts as Pixar’s Renderman— ‘The gener- 
al method we use is the same,” he says. 
Instead of recording frames to videotape, 
one frame at a time, “We record them to 
laser videodisc. It gives us a higher quali- 
ty medium, and it’s faster and more effi- 
cient.” Some of Welling’s and Siderits’ 
more recent animation projects have 
focused on the formation of scar tissue 
around a heart pacemaker tip and the 
dynamics of the human renal glomeruli, 
tiny filtration units in the kidney. 

Because it is the message rather than 
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hile the primary use bof Se naon: in sroatiie iaiaaenn 
is to show the development of data over time, Nahum ~ 
_ Gershon, principal scientist at the Mitre Corporation in 
_ McLean, Virginia, is examining a broader-based application of 

_ the tech nology—what he calls “generalized animation.” _. 
_ Gershon is researching the use of animation to enhance thie 
visibility of fuzzy features embedded in the data by creating 
changes in the displayed data during the time of viewing. One 
of his re aose involves ave blurred data progressively | 

| CC more blurry. 

“Suppose we have a fuzzy 
image. We create an anima- 
| tion loop of the same image 
| being made more and more 

| blurry [via image proc- | 
__jj| essing techniques]. The pic- 
ture never gets sharper 
than the original image, but 

when you go the direction from the fuzziest to the sharpest dur- 
ing animation, suddenly you see the details of the structure bet- _ 
ter. It's a perceptual thing.” Similar logic underlies microscopy, 
says Gershon. “When scientist's don’t see things very eae 
_ what they do is defocus and refocus.”  _”. 
_ Another approach is to show different pieces of the data a ‘ir 
animation. Using sea surface temperature as an examp _ 
shon notes that by dividing the temperature range (he provides 
zero to 30 as an example) into segments a to 30, 28 to 30, 21 te : 
80, and so on) and display- >— - 
ing the segments from high | | 
_tolow then lowtohigh, |e = 
“Viewers can suddenly see — 
the structures and their , 
loc ations in space very | — C—O 
| ae gach an animation ; 2 , 7 
/ bon according to Gershon, “The r range of ated ie values of 
a particular data set could be changed, for example, by varying 
the minimum and/or maximum value of the data to be visualized 
during the animation sequence.’ ’ The results, he says, “could be — 
very effective in perceiving the data values and the location and _ 
shapes of structures in the data.” Color and shading manipula- 
tions can further enhance the visibility of the data. 
In addition to possibly reducing the amount of image proc- 
ene ests to bese a given image, Gershon’s methods may 
_. . also save disk space by © 
allowing images to be stored 
at a lower resolution with- 
out sacrificing visibility. — 

Gershon stresses that the 
effectiveness of his anima- _ 
tion applications is the 
direct result of the human 
visual system’s ability to 
perceive moving things very quickly. “We cannot do much visu- 

al analysis in this short period of time, but we are able to per- 
_ ceive the existence of moving objects in an a effortless, _ 
- automatic manner.” —DPM _ : 
Three frames from a “blurred vision” animation loop of sea surface ames 
ture are represented here. At top is the data reduced by a factor of %o. Below that 
is ae same es Sone by 40 uses and, at bottom, OY 100 eis _ 
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All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 
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fine lines. Our optional dynamic focus makes 


graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid [Cs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 


To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 
either (201) 573-0774 | 
or (510) 785-9770. ae ta 
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the medium that occupies center 
stage in scientific animations, many 
researchers want the benefits of 
computer animation without the 
investment of time and effort they 
perceive as being necessary to 
implementing the technology. With 
this in mind, creating as non-intru- 


ization and animation. “It’s the 
whole thing,” says Pepke. “You put 
data in one end and you get pic- 
tures and animation out of the 
other end.” . 

In addition, unlike many of the 
commercial visualization/animation 
products, such as Wavefront’s Data 


fibers of the gel—helps to validate 
(or invalidate) certain of these 
hypotheses. 

Reiterating the importance of pro- 
viding scientist-friendly tools, 
Patrick Moran of the Biomedical 
Imaging Group within the National 
Center for Supercomputing Appli- 
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To create an interactive visualization of CT data of a dog’s heart, the NCSA’s Biomedical Imaging Group used Teletiller, a custom pro- 
gram that involves the use of a remote, massively parallel computer for volume rendering and animation of time-sequenced 3D data (left). 
At right, an animated electroencephalogram topographic map examplifies the capabilities of SciAn, a scientific animation and visualization 


package created by the Supercomputer Computations Research Institute of Florida State University. 


sive an animation medium as possi- 
ble describes one of Eric Pepke’s 
principal motivations for developing 
SciAn, which he has used to pro- 
duce “movies” of such wide-ranging 
topics as meteorology and weather 
simulations, electroencephalog- 
raphy, chaos, quantum chemistry, 
the Human Genome project, gel 
electrophoresis simulation, and 
fluid flow computations. 

“The purpose of SciAn,” says 
Pepke, “is to provide in a single 
package something that makes it 
easy enough for a scientist or a grad 
student to take a visualization all of 
the way from first looking at the 
data to having a complete anima- 
tion on tape.” Pepke notes that he 
has created “movies” with SciAn in 
as little as two hours from start to 
finish. “Of course, ’m an expert 
user. For other people, it typically 
takes two or three days to make 
their first movie.” (The package is 
available in electronic form, free of 
charge, from the Institute.) 

With SciAn, which runs on a 
Silicon Graphics Iris 4D or an IBM 
RISC System/6000 with GL, a sin- 
gle user interface eases scientists’ 
entry into the worlds of visual- 
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and Advanced Visualizer packages, 
“that have things that are exten- 
sions of tools for the entertainment 
industry to do science” and which 
are intended to be used “where you 
have an animator and an artist con- 
sulting with a scientist,” SciAn is 
designed so that the working scien- 
tist can sit down and work with it 
alone, says Pepke. “We needed to 
make something that scientists 
could use without getting lost, in or- 
der to get them to use the visualiza- 
tion and animation capabilities as 
part of the research process itself.” 


DNA on the Move 

A simulation of the movement of 
a DNA chain through a gel that is 
under the influence of an applied 
electric field (gel electrophoresis) 
demonstrates SciAn’s role as a 
research tool. “The purpose of 
studying this is to try to determine 
a good model to understand how 
long strands of DNA get through a 
gel. There are a number of theories 
about how this happens,” notes 
Pepke, but animating the relation- 
ship—showing the ball-and-stick 
DNA chain wiggling and stretching 
around and through the cylindrical 


cations in Champaign, Illinois, 
agrees that, “Researchers are really 
interested in the technology but 
theyre very hesitant about having 
to spend a lot of time learning a new 
tool.” With this in mind, Moran and 
colleague Rachel Brady developed 
“Teletiller” (an earlier version was 
called Tiller), which involves the use 
of a remote, massively parallel com- 
puter for volume rendering and 
animation of time-sequenced 3D 
data. 

Teletiller’s point-and-click grid 
interface is geared toward most sci- 
entists’ “natural understanding” of 
eraphs and x- and y-axis plotting, 
according to Moran. Because of this 
innate familiarity, he says, “It’s 
been really easy to teach people 
how to use it.” 

With Teletiller’s distributed 
client/server-type of design, every 
click on the grid of the client 
machine sends a message to the 
server indicating rendering instruc- 
tions and specifications for such fac- 
tors as rotation angle and time step. 

Teletiller was demonstrated in 
the SIGGRAPH ’92 Showcase 
exhibit using CT data of a dog’s 
heart (provided by Dr. Eric Hoff- 
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man of the University of Pennsy]l- 
vania) to create an interactive visu- 
alization. The client ran on a Silicon 
Graphics workstation on the confer- 
ence floor and the server was at the 
NCSA, with live volume rendering 
via a Connection Machine 2 (Think- 
ing Machines; Cambridge, MA). 


searchers to examine the formation 
of the billowy clouds by the jet. 

The computational intensity of 
many scientific visualizations, cou- 
pled with the complexity of animat- 
ing time-indexed data, can serve as 
deterrents to optimal utilization of 
the technology. Preoccupations 
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cations, “It could mislead by intro- 
ducing some artificial pulsating 
effects into the animation, which is 
wrong.” 

Obeysekare proposes other con- 
servation methods, among them 
“byte normalizing” (scaling down 
real-number data sets to bytes) and 


Topics in science and medicine suitable for animation are endless, according to Florida State’s Eric Pepke, who comments: “I’m 
always looking for new kinds of problems to use it on, and | keep finding them everyday.” Among the possibilities shown here include, at 
left, a DNA chain (the blue ball-and-stick structure) navigating through cylindrical gel fibers in a SciAn-generated gel electrophoresis simu- 
lation, and the depiction of airflow over a blunt surface. 


“The nice thing is that even if this 
server process is not very fast—say 
it took several seconds to render an 
image—the images would still get 
collected and cached on the client 
machine that’s sitting in front of 
you, and you could then play that 
back as an animation,” says Moran. 
“You could draw out all sorts of se- 
quences: highlighting the heart 
spinning at one time step, for exam- 
ple, or maybe just holding at one 
viewing angle but cycling through 
time. It allows you to explore inter- 
actively, then focus in on the parts 
that are really interesting to you.” 

A current, astrophysical ap- 
plication of Teletiller involves the 
animated simulation of a cosmic- 
scale gas jet. The animation, which 
relies on a similar interface to that 
of the biomedical applications, 
allows researchers to view the 
plume of the simulated gas jet as it 
grows and swirls and to look at it 
from various perspectives. “[The 
researchers] can compare the simu- 
lation of the gas jet shooting out in 
space to what has actually been 
observed in the heavens,” says 
Moran, to check the accuracy of the 
simulation. Among the benefits of 
such a movie is that it allows re- 
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about speed and disk space are 
unwelcomed intruders into valuable 
research time. Recent efforts by the 
Scientific Visualization Laboratory 
at the Naval Research Laboratory 
aim to minimize such roadblocks. 

For example, the researchers 
have developed an AVS module 
that speeds access time to the many 
frames that make up a time-de- 
pendent 3D representation. The 
module utilizes HDF, the NCSA’s 
Hierarchical Data Format, which 
allows multiple frames to be saved 
to one file. (Typically, the volume of 
data requires saving them to many 
files.) “This does not save disk 
space, but the access time is faster 
because HDF allows you to get to a 
block at a time from the file, and 
that’s all in memory,” says Upul 
Obeysekare. 


Conservation Methods 

To save disk space, the re- 
searchers have added the capability 
of interpolating between data sets 
to generate intermediate data sets. 
“If you choose close enough frames 
to interpolate between, the effect on 
the final animation should not be 
visible,” says Obeysekare. He 
warns, however, that in some appli- 


“difference encoding” between 
frames (writing the first frame in 
full and subsequent frames as the 
difference from the first). 

Basically, suggests Obeysekare, 
dealing with speed and disk space 
issues does not have to be as insur- 
mountable as it seems. “In most of 
the cases, scientists don’t spend 
enough time trying to understand 
what they should do to massage the 
data, to use less data and do it ef- 
ficiently. There are ways to do this 
without changing the final picture.” 

Ultimately, scientific animations 
are going to be part of everyday real- 
ity, suggests Eric Pepke, “like sitting 
down and typing out a letter.” 

Asked about the realism of such a 
prediction, Pepke responds that, so 
far, he has been “fairly successful by 
not being ‘realistic.’ I envision a 
time, as hardware continues to get 
cheaper, when it will be possible to 
put a complete moviemaking setup 
on somebody’s desk, using off-the- 
shelf components. 

“We’re not there yet,” he adds, 
“mostly because of the limitations of 
video technology and current user 
interface, but that’s what we’re 
shooting for, what we want to bring 
into existence.” CGW 
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What if you could capture 
real-time, real-world, real-color images 
digitally with the ease and flexibility 
of a fine SLR? 

Now you can with the 
KODAK Professional DCS 200 Digital 
Camera. We've teamed up our high 
resolution image sensor with a 
standard Nikon N8008S camera to 
create a digital camera in a class by 
itself. Phenomenal images. Unmatched 
resolution. Under $10,000! 

Store up to 50 color 
images on the internal hard 
drive. Download into your 
Macintosh or PC-compatible 
computer for manipulation 
or enhancement. Output to 
digital printers and film recorders. 
Or make electronic separations! 

How can you put this digital 
camera to work for you? Surveillance 


Assembly verification. Photomic 

copy. Remote transmission via laptop 

and modem. You name it. — 
What are you waiting for? 

You should be talking to Kodak. 

Call 1-800-445-6325, ext.70. The KODAK 

Professional DCS 200 Digital Camera. 

The future of digital imaging is in 

your hands. 


© 1992, Eastman Kodak Company. Kodak is a trademark. 
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15 hours 


ATTEND THE 14TH ANNUAL NOW 
SYSTEMS SEMINAR TO SAVE TIME 
AND MONEY. Your responsibility is to 
buy the system(s) for your organization. 
You've just been given the green light, 
so you begin to collect information from 
a variety of sometimes contradictory 
sources. You walk miles through conven- 
tions and trade shows. You pour over 
countless mail order catalogues. You 
meet with vendors, watch endless 
product demonstrations, and consult 
stacks of books. You spend a lot of time 
and money. You want to buy the right 
products. Yet, you’re still not sure which 


product or products best suit your needs. 


THERE’S HELP. The NOW Systems 
Seminar, February 1-4, 1992, Orlando, 
Florida. For the last 14 years, this semi- 
nar has helped hundreds of professionals 
make the right decision. It is the only 
seminar of its kind that compares every 
program and system, feature by feature, 
side by side. You'll leave the seminar 
well informed and well prepared to buy 
intelligently. 


WHY THE NOW SYSTEMS SEMINAR 
WAS ESTABLISHED. This seminar was 
created to help users and purchasers of 
products. We found that many users 
delayed the acquisition of cost-effective 
and productivity enhancing products 
due to a variety of reasons: information 
overload, personal requirement, lack of 
standard comparison criteria, rapid tech- 
nological advances and the bewilder- 


Read books, 
magazines 
32 hours 


Work ha 


ing array of companies, products and 
systems. We at Electronic Publishing/ 
TypeWorld established a proprietary 
comparison approach which has allowed 
attendees to make an intelligent evalua- 
tion of products and systems. 


WHO SHOULD ATTEND: Anyone 
involved in moderate to high level page 
production, including commercial print- 
ing and publishing (except newspapers), 
service bureaus, corporate/inplant tech 
doc and others. 


This seminar is especially valuable 
to users of older, discontinued front- 
end systems. Learn about your real 
alternatives. 


ATTEND THE SEMINAR, THEN READ 
THE BOOK. You'll leave the seminar 
with a valuable binder that’s available 
only to registered attendees. We have 
vendors complete a detailed question- 
naire with over 300 points of compari- 
son. This data is assembled into a master 
set of almost 100 pages and is made 
available only to attendees. A panel 
of vendors is present as we go through 
each item, feature by excruciating 
feature to expand on the valuable 
comparisons. This is not a seminar for 
passive participants. Your annotation of 
the comparison charts is an integral part 
of the seminar. The result is a compre- 
hensive understanding of programs and 
systems that assemble pages. There are 
no presentations, no sales pitches and 
no slides. One day is provided for 
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demonstration of some of the programs 
and systems so that participants can 

get hands-on application of what 

they have learned. All NOW Systems 
Seminar sessions are moderated by 
Frank Romano and Jack Powers. 


SESSION 1 (2 DAYS) 


Personal Computer/Professional 
Desktop Publishing Systems 


Monday, February 1, 1993 9am-9pm 
Continental breakfast, lunch and dinner. 
and Tuesday, February 2, 1993 
Yam-4pm (demos) Continental breakfast. 


Since 1980 this session has presented 
the only detailed comparison of desktop 
versus professional typographics pagina- 
tion and production systems. Both the 
products and the market have matured. 
This session covers programs that run on 
IBM PCs or compatibles and/or Apple 
Macintoshes. Programs include: Aldus 
PageMaker, Bestinfo, Frame, Interleaf, 
Magna, Paragon (Bedford), QuarkXPress, 
Quoin, Ready Set Go, Xerox Ventura, 
and others. Be prepared for a long day. 


SESSION 2 
Front-End/Text and Graphics 
Pagination and Database Systems 


Wednesday, February 3, 1993 9am-6pm 
Continental breakfast and lunch. 


Systems suppliers include: Agfa CAPS, 
Datalogics, DSC CompuSet, Interleaf, 


or work smart. 


Miles 33, Penta, Paragon (Bedford), 
Varityper, Xerox, Docubuild and XPS, 
Xyvision, and others. These are the 
mini-based or UNIX workstation or 
networked systems that handle very 
high volumes of page data. The same 
comparison points are used as the 
previous session so that registrants 
may compare all systems. 


FREE OPTIONAL EVENING SESSION: 


Video Film Festival: 7:30pm-9:30pm 

A fascinating set of videos on various 
aspects of publishing technology. This 
session is free and available to any regis- 
trant of any session and their guest. 


SESSION 3 


Color Publishing Programs 
and Systems 


Thursday, February 4, 1993 9am-9pm 
Continental breakfast, lunch and dinner. 


The only comparison of color publishing 
programs and systems. Attendees receive a 


detailed matrix of comparison for systems 


and programs that manipulate color graph- 


ics and pictures. Programs or systems 
include: Adobe PhotoShop, Agfa PIX, 
Agfa Catalyst, Alias Full Color, Bestinfo, 
CyberChrome, Howtek, Intergraph DP/ 


Studio, Fractal ColorStudio, LinoColor NPS, 


Kodak Prophecy, Scitex Unda, Varityper 
and others. Start now to learn this impor- 
tant technology. Learn how desktop-level 
programs and systems are competing with 
professional electronic prepress systems. 


‘1 Session 3: $345 


NOW SYSTEMS SEMINAR REGISTRATION FORM 
FEBRUARY 1 - 4, 1993 


HOTEL, TRAVEL AND 
REGISTRATION INFORMATION: 
Delta Orlando Resort, 

5715 Major Boulevard, Orlando, FL 32805 
(800) 877-1133 * (407) 351-3340 
Single/Double: $85. 

Specify Electronic Publishing/TypeWorld. 

Do not delay in making your reservation. This is 
prime time in Orlando. Early registration is ad- 
vised. The hotel is within walking distance of the 
new Universal Studios Theme Park. Hotel will 


hold rooms for attendees until: January 15, 1993. 


United and USAir are the official airlines. 
Call United at 800-521-0810 or USAir at 
800-428-4322, Gold File #38750005. 


REFUND POLICY: 

Registrants who fail to attend without notifying the 
Registrar are liable for the entire fee. Substitutions 
are permissible at any time. 100% refund if regis- 
trant cancels 15 working days prior to event, 25% 
cancellation fee incurred thereafter. Registrations 
will be accepted in the order received. 


MAIL TO: 

Electronic Publishing— 

14th Annual NOW Systems Seminar, 
One Technology Park Drive, PO Box 987, 
Westford, MA 01886 or register by calling 
Barrie Evans at (508) 392-2187 or fax to 
(508) 692-7806. 


PLEASE DUPLICATE FOR EACH REGISTRANT 


[1 Session 1: $425 


[1 Session 2: $345 
J Entire Program: $930 


[1 Session 1 & 2: $680 


10% discount for additional registrants from the same organization. 


O Check enclosed - Please make checks payable to: NOW Systems Seminar. 
© Please bill my credit card: OVISA MMC CO AE 


# 
Signature 


Organization 
Street 

City 

Phone 
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emarkably, a large group of 
graphic artists seems to have 
been almost completely ignored 
by mainstream computer graph- 
/ ics software vendors. The group? 
| Textile and fabric designers. Although the 
_ -products designed by these artists are far 
_ from esoteric—in fact, you’re surrounded by 
_ them everyday—most textile designers 
| using computer graphics systems, if they 
| use a system at all, rely on comparatively 
_ expensive turnkey systems provided by ven- 
_ dors specializing in their field. 
You’d have.to look far and wide to find a 
basic $500, or so illustration, drawing, or 
painting package 
with features that 
cater to the needs of 
textile artists. And 
yet, the sheets you 
sleep on, your kitchen 
towels, the clothes 
_ you’re wearing—these 
products and many, 
many more—use fab- 
ric designs created by 
these artists. 
|», ‘Its Dollie the closest to fine art paint- 
ing of any of the applied arts,” says Peggy 
Sublett, a freelance artist. “The paintings 
on’t have a center—they’re random; so 
_ they’re different than fine art. But they’re 
_ close.” Sublett sells her paintings through 
an agent to textile designers who work for 
pparel manufacturers. 
_ Most systems used by these textile design- 
ers have one thing in common: They offer 
modules based on textile manufacturing 
capabilities. 
_ In fact, the production requirements and 
_ limitations of the machines that print, knit, 
or weave textiles make it difficult for 
_ designers to use off-the-shelf graphic arts 
software. Artists may be able to create beau- 
_ tiful designs with many different software 
|. programs, but producing them on fabric is 
Fg: Robertson is.West Coast senior editer.of Computer Graphics 
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another story. 

For example, it’s not uncommen for a tex- 
tile system to weave and knit a fabric on- 
screen using a designer’s patterns and colors. 

Gerald Heron, sweater designer for 
Colours by Alexander Julian, a men’s appar- 
el manufacturer, uses the Shima Seiki sys- 
tem to graph, using an exact number of 
stitches per inch, the sweaters he designs. “I 
use a 22-by-22-inch medium body size to 
scale,” Heron says» “It’s almost. like coloring 
by numbers. 

“Before, we used grids on paper. It fright- 
ens me to remember how prehistoric we 
were,” he adds. 

From 90 to 95 percent of his designs are 
knitted on machines. “In theory, you can 
take a disk to the machine,” he says. 
“Instead, I put my graph on a disk and give 
it to the technician.” 

Printed fabric is closer to what most peo- 
ple think of as graphic design. But here, too, 
there are major differences. The biggest dif- 
ference? The way color is handled. 

In textile design, there is no such thing as 
process color. Unless the designer is print- 
ing brochures or merchandising materials 
rather than fabric, he or she never uses the 
four-color, CMYK process so close to the 
heart of most graphic arts programs. 
Actually, the closest graphic arts programs 
come to what textile designers need, and 
few do, is in preparing art for spot color. For 
printed fabrics, each color requires a sepa- 
rate screen—16 colors, 16 screens. “Silk is as 
good as it gets,” says Keith Keegan, a design- 
er for Express (Columbus, OH), a division of 
The Limited. “With silk, I can work with 22 
colors.” 

As in graphic arts, color matching is 
essential. But in textile design, the key is 
matching on-screen palettes and printer 
output. to actual fabric swatches, dyes, and 
ink. “Color is the single most important 
thing,” says Linda Berkman, project manag- 
er at Westpoint.Pepperell (New York), man- 
ufacturers of the comforters, sheets, and 
other linens sold as Martex, Lady Pepperell, 
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bleed, then scanning it in,” Foster 
adds. “You get images you could 
never get by hand.” The goal is to 
create just the right “motif.” 

Along the way, the designer be- 
gins the process of readying the pat- 
tern for production. Colors are 
reduced, or flattened, to the few 
that can be used in textiles. 

“The hardest thing is cleaning up 
patterns that have been scanned in 
and reducing the colors,” says 
Berkman, who might piece together 
scans of a 36-by-36-inch pattern. “If 
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“Beach House,” a bedding ensemble created by Linda Berkman of Westpoint Pepperell, was designed on Info Design’s PC-based Vision 


uses the software to develop and 
print color combinations. 

Then, the designer converts the 
motif—a simple stripe, perhaps, or 
a teddy bear on a polka-dotted 
background, or an extremely com- 
plex floral pattern—into a fabric 
design by “repeating” the motif 
across the entire width of the fabric, 
always keeping in mind that the 
print will be produced on a cylinder 
or a fixed-size screen. Each “repeat,” 
which of course includes the back- 
ground, can be so tiny it takes 
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system, sent to the mill, and printed without the artist ever having to do hand separations. 


the pattern has three blues that are 
close, the program that reduces col- 
ors might confuse the blues and you 
must correct it manually within the 
system,” she explains. 

At some point, designers, particu- 
larly those working for apparel 
manufacturers, would further 
change the flattened colors to ones 
the company has picked for a par- 
ticular season. Or, using the lan- 
guage of these designers, they 
would put the design into their own 
“color story.” “We'll buy art, scan it, 
then put it in our own colors, our 
own palette—our particular purple, 
our teal, our blue,” says Sigrid 
Simonson, director of design for 
mens and boys products at Lee 
Thomas (Gardena, CA), a company 
that manufactures five product cat- 
egories for Ocean Pacific. “OP 
Corporate gives us a new palette 
each season.” Simonson uses the 
Macintosh-based Modacad software 
program—or rather, her assistant 
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dozens to stretch across the width of 
the fabric, or it can be so large it 
might take only a few. “In prints, 
about a year and a half ago all the 
repeats were mammoth,” says 
Keegan of Express. “I had one that 
was as tall as I am, and I’m over six 
feet tall.” Keegan uses CDI systems 
to create Express’ “French-inspired, 
affordable garments.” 

On the other hand: “I let manu- 
facturers worry about how to put 
my paintings into repeats,” says 
freelance artist Peggy Sublett. “It’s 
pretty tedious.” And it’s a relatively 
easy task for a computer system. 

“I used to send a design to an 
artist who often took six hours to do 
a repeat,” says Rita Alvy, director of 
design and merchandising for Maui 
& Sons USA (Pacific Palisades, CA) 
who uses Modacad software. Now I 
can do it with a mouse.” 

Although artists might think of it 
as a tedious task, creating repeats 
is an art in itself. Understanding 


exactly what repeats are may also 
be an art. 

“If you were to lay graph paper 
on top of the fabric, you could draw 
the area that is repeating itself,” 
explains Alvy. “Usually, you want 
the pattern to look seamless. Say 
youve got a 6-by-5-inch pattern on 
the left side and you create a cylin- 
der with the fabric. The left and 
right sides match. That’s continu- 
ous. And that’s a repeat. If it isn’t in 
repeat you can’t print it.” 


is creating a pattern that’s sup- 
posed to look as if it were printed 
with wood blocks, the patterns 
shouldn’t stop and start abruptly; 
instead, lines and patterns should 
be continuous. Nor should the 
placement of the repeats create 
stripes when the fabric is viewed as 
a whole, unless that’s the designer’s 
intent. To avoid the latter, and to 
simply make designs more interest- 
ing, most textile design systems 
include methods for laying out 
motifs and repeats in various ways. 
“Say you're using a design with 
teddy bears,” says Tim McKevitt, 
who represents in San Francisco 
the German-based vendor HighTex 
Systems. “Once you've established a 
repeat, you can rotate every other 
teddy bear 180 degrees, see every 
other one move up a full step, a 
third of a step, or a half step.” 

With CDI’s U4ia software, motifs 
can be overlapped, mirrored, lay- 
ered, flipped, or scaled. The Mac- 
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lf you need a 20" color monitor that can do it all — CAD/CAM/CAE, graphics, 
DTP — the new Diamond Scan 20 from Mitsubishi® is tops. 

The Diamond Scan 20 is compatible with most PC, PS/2™, Macintosh® and high 
resolution third-party graphics standards, so it works in any environment. 

Its high-refresh 1024 x 768 non-interlaced capabilities, 1280 x 1024 at 60 Hz maxi- 
mum resolution and Dynamic Focus deliver crystal clear imagery. The Diamond Scan 20 
also offers high-speed flip-screen for systems equipped with VGA pass-through. 

In short, you can’t top the Diamond Scan 20 for overall, cost-effective performance. 

For more information, call Mitsubishi Electronics at 1-800-843-2515 or in Canada 


1-800-387-9630. 
2’ MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5665 Plaza Drive, Cypress, CA 90630. 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario L3R OJ2. 


© 1992 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. All other 
trademarks or registered trademarks are the property of their respective holders. 
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coordination to designs. 


based MultiColor module for prints 
from AVL Looms lets designers put 
motifs into any style of repeat, 
including half- and quarter-drops 
and tossed repeats. “You can get 
randomness,” says Ken Ruzic, a 
graphic designer and textile artist 
for Rusty Surfboards (Fountain 
Valley, CA), manufacturers of 
shorts, shirts, and T-shirts. “As 
soon as | get a design into a repeat, 
I check it to see if it needs to be 
more random.” For example, he 
may try putting some triangles 
upside down and sideways. Also, 
drawing tools let him change the 
design in multiple repeats to, for 
example, erase a speck on all the 
triangles in the repeating design by 
removing it on one. 

Info Design’s Vision can automat- 
ically adjust repeats to fit into pre- 
selected cylinder circumferences; 
designers can work on specific areas 
within one repeat, then apply those 
changes to an entire image; and a 
grid can be placed around repeats 
to identify boundaries. With the 
system’s dual monitor set-up, ar- 
tists can work in a detailed area 
and simultaneously see the changes 
on a second screen which shows a 
larger area of the fabric. 

Often, these systems try to simu- 
late the texture of a fabric as well— 
designs look differently when print- 
ed on different fabrics—canvas, for 
example, or silk, or terry cloth. 

And if a textile is to be woven or 
knitted, designers using specialized 
systems can actually weave and 
knit the patterns on-screen. For 
example, Haberdash, the textile 
design module in Microdynamics’ 
PC-based system, includes 255 
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Paint system’s 16.7-million color palette, adding a flexible element of color 
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system and output on an Iris Graphics ink-jet printer. 


basic weaves and 275 twills. 
Designers create the warp and weft 
by painting vertical and horizontal 
stripes of various widths with a 
paintbrush. The system weaves the 
two together into a pattern. 
Somewhat similarly, systems from 
AVL Looms include painting tools 
that let designers brush a weave 
onto the screen, then wait while the 
computer fills in an entire layout. A 
knit brush in Info Design’s Vision 
system takes the shape of standard 
knit stitches and symbols so design- 
ers can draw directly on preselected 
graphs. Other systems have their 
own knitting and weaving tools, of 
course, as well. 

The design is never finished, 
however, until final colors are cho- 
sen. And each design is often pro- 
duced in many color combinations. 
Thus, textile design systems include 
the ability to easily create what 
designers call “color ways”—various 
color interpretations of one pattern. 
The teddy bear in McKevitt’s fabric 
might be wearing a blue vest and a 
green hat in one color way and a 
red hat in another, and both bears 
might be placed against different 
backgrounds. Color ways alone 
have justified purchasing design 
systems. 

“I remember once doing a [hand- 
painted] design that took two weeks 
and then being told by the client 
that she wanted to see 12 color 
ways, says Nansi L. Weil, a textile 
artist who, along with partner 
Keith Bickett, now creates 
Microdynamics’ Haberdash pro- 
gram. “It makes you want to not 
live,” she says. 

“Often, the design is fine, except 


for one color,” says Ken Ruzic of 
Rusty Surfboards. “If you had to 
change that one color by hand, it 
would take hours. But with this 
software, you can isolate one area, 
or one color everywhere, and 
change it.” 

What’s the final product for these 
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Los Angeles, CA 90025 
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designers? Usually, it’s a printout of 
the fabric design—most often, it 
seems, using an Iris Graphics print- 
er—that’s sent to a manufacturer. 
Sometimes designers create flats— 
samples of the fabric designs 
applied to 2D drawings of apparel 
that are used for selling the ideas. 
Sometimes they create color separa- 
tions and files of instructions for 
automated looms. Obviously, 
there’s more than one reason why 
most textile designers use the very 
specialized packages. 


An Open Market 

And yet, the market is far from 
saturated. “The computer is a tool 
that’s great for color changes, reduc- 
ing, enlarging, redoing, and for 
repeats. Systems are getting better 
and easier to use, and some are 
even getting cheaper,” says Lene 
Hougaard, chairperson of the textile 
and surface design department at 
the Fashion Institute of Technology 
(FIT) in New York City. “To get 
something that’s close to what you 
can do with brushes is very expen- 
sive. Small companies can’t afford 
the high-end systems.” 

Because the software is so elite, 
few freelance artists use textile 
design packages. 

“The software is very expensive, 
yet most designers are freelancers,” 
says Karen Hackenberg, a textile 
designer and CAD consultant in 
Port Townsend, Washington. “For 
some reason, manufacturers have 
gotten in the habit of going outside 
for their prints.” 

Hackenberg worked for two man- 
ufacturers, Levi Strauss and Esprit 
in San Francisco, before striking 
out on her own, and is familiar with 
many textile design systems. In 
addition to the expense of the soft- 
ware, she believes that the design- 
ers are still intimidated by comput- 
ers. 

That might change as more use 
computers in school. “A lot of com- 
panies are small, family-owned 
businesses deathly afraid to invest 
in a technology they don’t under- 
stand,” says Aaron Schorr, coordi- 
nator of Academic Computing at 
FIT. “Sixty-five percent of them 
don’t have a computer. But it’s also 
a generational thing. We have peo- 
ple coming in now who are accus- 
tomed to computers.” 

Schorr says that in a typical 
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semester, 250 students will take tex- 
tile and fabric surface design class- 
es. “Many of the kids are on comput- 
ers in the first semester now; next 
year, it will be mandatory.” 

And the systems are getting bet- 
ter. “Software and hardware com- 
panies have gotten the message 
that they have to develop friendlier 
interfaces,” says Schorr. “And they 
are. New pen devices, digitizers, 
and on-screen icons are all exam- 
ples of this new attitude.” Each 
design system has its own unique 
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quick tools, not draping,” says 
Simonson, echoing the sentiments 
of many. 

“CAD companies often seem to 
think that more is always better,” 
she says. “Designers need to choose 
from 24-bit color, but once chosen 
they need to see only a few colors at 
a time.” Considering the size of the 
images designers work with at high 
resolution, Hackenberg wonders 
why more vendors don’t take 
advantage of the reduced file size 
possible with a reduced palette. 


Unlimited resolution in a pull-down window format gives users of Computer Design Inc.'s 
U4ia Prints software the flexibility to recolor, design, repeat, and overlay motifs that are larg- 


er than screen size. 


advantages—some are stronger on 
the manufacturing side, others 
might concentrate on the creative 
side—but they leapfrog each other: 
New features on one often show up 
quickly on another. 

Hackenberg points out, though, 
that some companies seem to con- 
centrate on the wrong things. 

For example: “Many companies 
made their name on being able to 
do draping,” she says. With drap- 
ing, a designer can, in effect, put his 
or her fabric design onto a piece of 
clothing worn by someone in a 
scanned photo. “It knocks your 
socks off, but when you think about 
the time it takes it’s not worth it.” 

Designers interested in the mer- 
chandising (selling) side of their 
work are more interested. Even so, 
the majority seem to agree with 
Hackenberg. “What I need are 


“In some ways, these systems 
have a long way to go before they 
are useful, creative tools,” she says. 
“The computer interface is really not 
very friendly for textile designers.” 

Obviously, expensive or not, user- 
friendly or not, these systems have 
proven very valuable to designers 
working in manufacturing compa- 
nies who prepare designs for pro- 
duction. 

Would textile systems—or pro- 
grams that have some of the fea- 
tures textile artists need—be as 
useful to freelance artists who typi- 
cally sell their designs for $250 to 
$350 each? Perhaps. “If I could buy 
a design that I did not have to scan 
and clean, a design on disk, it would 
save me a lot of time,” says Linda 
Berkman of Westpoint Pepperell. 
“Whoever starts to do that is going 
to make a lot of money.” CGW 
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ithin seconds of the big bang, 
our universe started to ex- 
pand. What happened after 
those first seconds has fasci- 
nated theoretical cosmologists for the past 
decade. But what happened a million years 
later is even more intriguing, as galaxies 
gathered together into clusters and super- 
clusters. 

What would cause such astronomical clot- 
ting a million years or so after the big bang? 
To help find the answer, scientists are turn- 
ing to the computer, using not only its great 
memory and speed, but also its ability to 
create images that show the details of galac- 
tic clustering. 

Theory points to the missing matter in 
the universe called “dark matter.” These 
particles do not emit or reflect light and, 
thus, can’t be seen. But their existence can 
be deduced by the gravitational motions of 
matter we can detect. 

This dark matter is everywhere, perhaps 
comprising 90 percent of the universe, while 
the other 10 percent includes particles 
called baryonic matter (such as protons, 
neutrons, and so on). Simply put, as the 
early universe matters were gravitationally 
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Slicing through a simula- 
tion allows researchers to 
Study various levels of 
galaxy formation. 


COMPUTER GRAPHICS WORLD DECEMBER 1992 


Computer graphics brings color and depth to galaxy formation simulations. Re- 
searchers are able to color baryon particles for temperature (top and bottom) and include 
a dark matter isosurface in a cluster region (top). 


Visualization techniques allow cosmologists 
to study galaxy formation in a whole new light. 
For example, these techniques enable them to 
sequentially follow the evolution of galaxies 
inside merging dark matter halos. 
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pulled together, they formed large 
clumps; and as the baryons cooled, 
they sank to the center of the dark 
matter and stars began to form. 
Several hundreds of millions of 
years later, a galaxy of stars would 
occupy the dark matter halo. 

To determine how certain combi- 
nations of dark and baryonic mat- 
ter, along with ever-present gravity, 
could nudge galaxies and superclus- 
ters to form in our early universe 
(often referred to as “gastro- 
physics”), scientists are using some 
of the most advanced techniques in 
computer graphics visualization 
and simulation. 


Galactic Zones 

In most galactic formation simu- 
lations, researchers need 
enough computer memory to 
develop huge grids filled with 
“zones’— three-dimensional 
cubes that are large enough to 
show the length, width, and 
depth of galaxies as they form. 
Each component, such as dark 
or baryonic matter, is entered 
using a certain technique, 
depending on the physical 
laws that govern them. For 
example, the baryonic matter 
behaves almost as a fluid, so 
researchers use a specially 
modified hydrodynamic code. 
After all the various informa- 
tion is entered into the com- 
puter, it is set into motion 
over space and time—produc- 
ing a computer simulation of 
galaxy formation. 

One of the first galaxy for- 
mation model simulations was 
developed over the past few 
years at Princeton University 
and used ordinary and dark matter 
with gravity data. Using a comput- 
er program running on Princeton’s 
256M Convex C220, postdoctoral 
Renyue Cen created a simulation 
that would take the viewer through 
15 billion years of the universe, or 
around 5 billion years short of when 
scientists believe our universe 
began. Each side of the simulated 
cube covered 200 million light 
years—or more than 1.2 trillion 
miles on one side. 

Researchers have added informa- 
tion to the main program to com- 
pensate for such variables as the 


Patricia Barnes-Svarney is a freelance science 
writer based in Endwell, New York. 
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natural expansion of the universe 
and cooling of the big bang’s initial 
gases. “There are three ingredients 
to a cosmology code,” says Michael 
Norman, a professor of astronomy 
at the University of Illinois— 
Urbana/Champaign and a research 
scientist at the National Center for 
Supercomputing Applications 
(NCSA). “A particle-based code to 
model the dark matter, a hydrody- 
namic code for the baryonic matter, 
and something to compute the grav- 
itational field from both kinds of 
matter combined.” 

For each successive model, re- 
searchers added more information 
and enhanced their computers for 
more memory and speed. Such 
modifications were necessary, as 


there are so many variables in the 
complexity of forming galaxies. One 
250-hour simulation produced 10 
Gbytes of data, consisting of 100 
files—each a point in time and con- 
taining as many as 170,000 galaxy 
positions—showing how galaxies 
formed. The latest simulation, con- 
ducted by Norman along with the 
NCSA’s Deyang Song and Jeremiah 
Ostriker of Princeton’s department 
of astrophysical sciences, was run 
on the Convex C3-880, where the 
researchers have established a 
much larger computational grid. 
“The general challenge we now 
have is how to visualize large, four- 
dimensional data sets,” explains 


Norman. “In particular, the scien- 
tists are putting together data that 
acts as points with volume data— 
and rendering them into a single 
image.” 

August E. Evrard and Frank 
Summers, both of the physics 
department at the University of 
Michigan in Ann Arbor, and Marc 
Davis at the University of Cali- 
fornia, Berkeley, are also using 
computer graphics to make galaxy 
formation easier to visualize. Their 
initial work involved 524,288 parti- 
cles and used 150 hours of the San 
Diego Supercomputer Center’s Cray 
Y-MP. Using a Kubota Pacific Inc. 
(formerly Stardent) Tritan plat- 
form, the researchers ran the simu- 
lations on the workstation’s Appli- 


Using NASA’s BOOM virtual reality display, researchers can take their studies to a new 
dimension. Here, in 3D and in color, an observer is treated to a simulation of the epochs of 
galactic formation. 


cation Visualization System (AVS) 
visualization tool, which works with 
three-dimensional data. 

Putting the great amounts of 
data into AVS in a way that would 
be useful to the computer simula- 
tion was the first hurdle that the 
researchers had to overcome. 
“Though AVS was easy to use,” says 
Evrard, “there was some post-proc- 
essing to get some of the utilities in 
the program to work; and we had to 
write up numerous [smaller pro- 
grams] for our special purposes.” 
One particular problem, according 
to Evrard, was telling the computer 
to treat the data as moving parti- 
cles when many of the programs 
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only recognize static particles. 

The researchers started off with 
around a half million particles, with 
half representing the dark matter 
and half the baryonic components. 
Initially, the researchers used a 
larger cell, or area, defined in the 
computer simulation, but the com- 
puter was too slow as it searched 
through the data. The researchers 
then took smaller chunks of area for 
the simulation. 

To locate the “galaxies” within 
the simulation, the researchers ran 


plotter. The disks would be difficult 
to see—for example, if you looked at 
a dot plot disk edge on, you 
wouldn't be able to see if it was a 
disk or a rod.” 

But with the computer graphics 
simulation, everything is three- 
dimensional and easily rotated and 
spun—allowing the cluster of stars 
to be seen from every direction. 
Such simulation manipulations 
allow the galaxy disks—which have 
never before been seen in a galaxy 
formation model—to “pop right out” 


Researchers at the NCSA use three-dimensional cubes that show the length, width, and 
depth of galaxy formation and the development of large-scale structures in cold dark matter 
cosmologies. 


a group-finding program that 
looked for high densities of particle 
clusters. They wrote a program to 
bring those groups to the screen one 
by one and to research each individ- 
ually by rotating and manipulating 
them—with amazing results: The 
most recent analysis of the simula- 
tion data shows that the “galaxies” 
are disk-like—which is interesting 
because the majority of the starry 
galaxies in our universe, like our 
Milky Way, for example, really are 
flat and disk-like. 

“When I looked at [the clusters on 
the simulation],” says Evrard, “I 
noticed how flat and disk-like they 
were. The old way of analyzing the 
data was to take projections down 
one axis, make a scatter plot, and 
print it out on a black-and-white 
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at the viewer. 

Such a finding using computer 
graphics simulation confirmed that, 
out of the early condition in the uni- 
verse, a set of disk-like objects can 
naturally form. Though the finding 
is at the limit of the code’s resolu- 
tion, there are some disks that are 
more resolved than others. “When 
you look at fine details and compare 
them to real galaxies,” says Evrard, 
“there are some fairly large discrep- 
ancies; but if you ask if the system 
[as seen on the computer simula- 
tion] has mass that is supported by 
rotation (or centrifugal force), the 
answer is yes.” 

To round out the message of 
galaxy cluster formation, research- 
ers have turned to an electronic 
visual lab. Norman and his col- 


leagues have developed a software 
program, based on NASA’s BOOM 
virtual reality display, to take scien- 
tific analysis one step further. Most 
of the data in the research display 
can be used by scientists as a lab to 
test various scenarios of galaxy for- 
mation. 


Cosmic Computer Graphics 

The researchers’ data also is used 
in the “Cosmic Explorer,” a type of 
virtual reality environment. The 
technique (known as the Cave) was 
invented at the University of 
Chicago, with the researchers’ 
data specially fitted to the 
environment to take the 
observer through a three- 
dimensional view of the for- 
mation of galaxies. 

The visual lab is a room- 
sized cube that has five sides: 
a floor, a ceiling, and three 
walls. When a person steps 
into the cube, he or she 
becomes surrounded by a 
computer-generated model. 
The images on each wall are 
powered by separate Silicon 
Graphics workstations, each 
showing its portion of the uni- 
verse as the observer “travels” 
through time and space. The 
observer is treated to a color 
simulation of the epochs of 
galactic formation, with the 
galaxies “popping up like pop- 
corn” in all directions. With 
such a view, it is quite easy to 
visualize millions of years of 
galactic evolution in a short 
period of time, as well as to 
understand how the galaxies gath- 
ered together to form clusters and 
strings of superclusters throughout 
our universe. 

There is more to be accomplished 
with cosmic computer graphics, 
including working with other 
parameters, such as adding the 
physics of stellar formation to the 
equations. “This type of numerical 
work is a revolutionary approach 
for cosmology studies,” says 
Norman. “It represents a new gen- 
eration of simulations that not only 
actually models what we see, but 
[also enables us to] make sense of 
years of cosmological observations. 
Now the burden becomes one of 
analysis—and that analysis is 
dependent on what questions are 
asked.” CGW 
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A poll of leading experts In 
reveals a fantastic vision of the 


future driven by developments 
in computer graphics 
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QUESTION: 
What do you think the most exciting advances 
will be in computer graphics technology or appli- 
cations in the next five to 10 years? 


In five years, we are going to have a 100-fold increase in 
the typical performance level that’s available to the PC 
customer, and that will make PC-based virtual reality a 
fairly available off-the-shelf product. 

Also, the link between the TV and the CD player will 
become very distinct within the next five years. CDs will 
be the distribution medium for lots of visual material. 
They'll be interchangeable with your computer, too; you'll 
plug a CD into your computer and do stuff with it there 
and then you'll be able to plug it into your TV. It’s already 
happening with things like CDI and the CDTV. 

As for the next 10 years, it'll be more of the same. Our 
TVs and entertainment centers will be very intelligent. 
They'll “know” what we want. They'll keep a profile on 
each of the viewers in the home, and theyll understand, 
and listen to, and be commanded by the viewers. 

Greg Panos 
SophisTech Research 
VR Consultant and Developer 


In terms of raw horsepower, there will be two big events. 
Within five years, we'll see 100 MIPS and 100M on $1000 
machines. Within 10 years, we'll get 1000 MIPS and 
1000M for $1000. 

At 100 MIPS and 100M, things that used to be heavy 
and slow are now free. You have image-sized pieces of 
memory. At 1000 MIPS and 1000M, time becomes free. 
You go from non-real time to real time. 

Alvy Ray Smith 
Altamira 
President 


The most exciting thing in five years will probably be the 

ability to create realistic-looking humans, in contrast to 

the kinds of humans you're seeing now, which don’t look 

quite right. In five years, you'll get the “snapshot” that 

looks believable. In 10 years, you'll get the expressions 
and the performance fast enough to do them in real time. 

Charles Kohlhase 

NASA Jet Propulsion Lab 

Voyager Mission Design Manager 


I think one of the most exciting things will be the 
advances in video compression algorithms. Currently, the 
only people who can work with video are video profession- 
als. That will change once compression technology arrives 
at the point where we can replace videotape machines 
with hard disk drives and optical disk drives. Then you'll 
be able to work with it in an integrated environment, 
where it looks like any other data type to the user. And 
once it’s in the domain of the computer, you get random 
access versus the linear access you get with tape decks. 
Carl Calabria 
Truevision 
Co-founder and Executive Vice 
President of Engineering 


In five years, virtual reality will become more mainstream 
and will represent a growing business opportunity. 
I think that in the next 10 years, the sky will be the 


a4 


limit. In 10 years, every system will be capable of more 

eraphics than is available on even the highest-end sys- 

tems today and at a much lower cost. The key issue will 

be how to harness all that power. Application software 

will play a crucial role in integrating tools and technology 
to give users easy control of all that power. 

Scott McNealy 

Sun Microsystems 

Founder and CEO 


I'd say the ’90s will be the decade of visual computing. All 
computer companies will say they are offering visual com- 
puting, and it will become commonplace. In five years, 
workstations with built-in video cameras will be stan- 
dard, and multimedia will be de rigueur. Also, 3D graph- 
ics will begin entering the home through digital T'V in the 
form of games and other educational activities. 

In 10 years, virtual reality will become real, and we'll 
have high-bandwidth, digital data into and out of the 
home. HDTV will be commonplace in 10 years. 

When that happens, I think a lot of media will convert 
to electronic distribution. Rather than go to a video store 
to buy a video or go to the CD store to buy a CD, you'll 
probably spend a lot of time in your home renting that 
stuff on demand, on-line. I don’t think print media will 
totally disappear, but magazines, newspapers, and books 
will increasingly become interactive and distributed elec- 
tronically. 

Jim Clark 
Silicon Graphics Inc. 
Founder and Chairman 


I think the most exciting thing that will happen is that 

parallel processing and networking will combine in a way 

that will allow the average workstation to draw power 

from a massively parallel machine across a network 

whenever it needs to. And it will happen in a way that is 
completely invisible to the user. 

Danny Hillis 

Thinking Machines 

Founder and Chief Scientist 


In five years, the most significant thing will be the merg- 

ing of computer graphics and video technology. It will 

make animation very simple to record, so that lots of peo- 

ple will be able to do animation. Amateurs basically will 

be able to do animation. People will do animation the 
same way they write essays now. 

Jim Blinn 

California Inst. of Technology 

Associate Director of 

Project Mathematics 


In five years, we'll see increased acceptance of videogame 
technology. It'll move into everyday usage—business 
usage and education usage; for things other than killing 
and flying and shooting. 

Right now the delivery medium is CDs. That’s too 
small and too slow. But five years from now, the technolo- 
gy of [new graphics, sound, and processing] chips will 
converge with the infrastructure of fiber optics—and then 
those chips will be affordable in your cable box inside 
your TV set. That will give us a “real-time networked 
database.” 

In five years, interactive TV will be fledgling. There 
won't be that much programming. It will be like the early 
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days of cable. Everything that works 
will play three or four times a day. 
But in 10 years, it will be reaching 
its heyday. 

In five years we'll be sending 
video data and flat 2D data. But in 
10 years, we'll be able to send 3D 
data, and we'll have more sophisti- 
cated television programming to 
take advantage of all of this cool 
interactive stuff. 


Marc Cantor 

Cantor Technology 
(Multimedia Publisher and 
TV Production House) 
Founder 


Probably the most significant thing we are going to see in 
the next five years is the emergence of Windows NT as a 
personal computer operating environment that gives us all 
the capability that we have to look for in a Unix worksta- 
tion today. 

In 10 years from now, I think that, in terms of 
CAD/CAM, what we're going to see is 
a far more intelligent modeling capa- 
bility that has embedded in it some 
understanding of the manufacturing 


mechanism by which you access it is 
not as cumbersome as it is today, it 
breaks the screen barrier. So now 
you can show, for example, a jet 
engine at actual size. You can inter- 
act with it in actual space. You can 
go and take a part of a jet engine off 
and actually make sure that it does 
come off and that the human body 
can perform the contortions needed 
to get it out. 

On another level you could even conceptualize not hav- 
ing an office anymore. You walk into your “Holodeck,” 
like on Star Trek, and that is your office. Even your desk 
is nothing more than a computer-generated image. 

Tom Greene 
Computervision 
Director of Graphics Technology 


In five years, we'll have virtual reality-based, multidisci- 
pline application systems, which will support the com- 
plete life cycle of product development, including design, 
manufacturing, marketing, and service support. 

In 10 years, we'll have central 
controllers for the home, which will 
control and support TV, telephone, 
multimedia entertainment, FAX, 


processes. 10: | networking, HVAC, lighting, and 
For example, suppose you were an . pment will security applications. 

automobile designer designing sheet Ce Oe Steve Tice 

metal for a car. I think that future full-color, holographic video. Simgraphics Engineering 

systems will understand that the —Nicholas Negroponte President 


designer is working with sheet metal, 
and they'll understand the properties 
of sheet metal, in terms of how far it 
can be bent or how sharp a radius it 
can be bent on. So, the graphics systems will simply not let 
the user create a shape that cannot be manufactured. 
Steve Wolfe 
Computer-Aided Design Report 
Publisher and Editor 


Low-cost, 3D rapid prototyping systems become available. 
Variational solid modeling systems finally become robust 
enough and fast enough to displace more restrictive para- 
metric approaches. The first user-friendly product data 
management system emerges, with fast graphical brows- 
ing. Visualization systems, CAD systems, and CAM sys- 
tems merge into an integrated system that will allow eas- 
ier-to-use, freeform surface design, with underlying mod- 
els that have good integrity for analysis, numerical con- 
trol, and other applications. 

We'll also see the traditional CAD/CAM marketing 
strategy of a pyramid that divides products into high- 
range, mid-range, and low-end categories become totally 
bankrupt. Instead, CAD/CAM companies must map into 
their users’ communication needs: global integration, site 
integration, and niche application. 

Peter Marks 
Design Insight 
CAD Consultant 


One exciting thing—and I’m not sure if this will happen 
in five years or 10 years—will be the move to virtual real- 
ity. At the moment, we are real-estate bound by the CRT. 
As soon as VR breaks through to the point where the 
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What we're seeing is the decline of 

the computer as an object with a 

screen on it that exists in one place 
where you have to sit down to use it. In five years, the PC 
that you have now will either get so small that it doesn’t 
need to be on your desk anymore, or, as likely, it will just 
be embedded into the office itself somewhere. 

In 10 years, we will start to see portable, wearable, 
and environmental technologies all finding a niche. Head- 
mounted displays will fit normal eyeglasses 10 years from 
now. 

Myron Krueger 
Artificial Reality 
VR Consultant and Researcher 


In 10 years, I think, hands down, the most exciting tech- 
nology development will be real-time, full-color, holo- 
graphic video. It won’t quite be in the home in 10 years, 
but it will certainly be used in specific applications, 
maybe medical, maybe CAD/CAM, some entertainment. 
It will probably be 20 years before it’s in the home. But 
when it gets there, you'll be able to look at a football game 
by watching little, eight-inch-high football players run- 
ning around your livingroom. 
Nicholas Negroponte 
MIT Media Lab 
Founder 


In the near term, the whole idea of digitally manipulating 
images, doing computer animation, putting live actors 
into computer-generated sets, and putting computer-gen- 
erated actors into real sets—these kinds of things will no 
longer be considered unusual. Traditional technologies 
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will not vanish but will become very 

rarely used. They'll be used for very 
particular stylistic reasons. 

Mark Dippé 

Industrial Light & Magic 

Visual Effects Supervisor 


The most interesting things that will 
happen are related to the bridge that 
will be done between Unix and the 
PC world, through Windows NT or 
the Apple and IBM consortium. As a software developer, 
we are paying very close attention to that. It will open the 
door to bring our applications to a broader range of users. 
Also in five years, the difference between 2D and 3D 
computer graphics will disappear completely. The family 
of applications we are writing right now is a combination 
of both, where 2D and 3D animation are combined in the 
same system. There is no reason it should be separated. 
Daniel Langlois 
Softimage 


Founder and President 


The things that we’re really looking 
forward to are greater density of 
storage and also things like JPEG 
and MPEG—image compression 


In the next five years, I see an 
increase in the level of what Nicholas 
Negroponte called “intimacy”; that is, 
the broadening of the bandwidth 
between the user and the computer 
to unprecedented levels, the extreme 
that we visualize right now being 
immersive virtual reality. 
Joel Orr 
Orr Associates 
Computer Graphics Consultant 


I think that certainly over the next five years multimedia 

will become ubiquitous. By that time, you will not buy a 
workstation that does not have multimedia capabilities. 

In 10 years, a couple of things are going to happen. For 

instance, I think voice input will be much more common 

at that time, and I think that virtual reality will be 
accomplished without the need for restrictive head gear. 

Carl Machover 

Machover Associates 

Market Researcher and Consultant 


Over a nine-year period of time, 
you'll have a 32-fold increase in 
power. I don’t think we can even 
imagine at this point all the things 


techniques that allow us to maxi- — Windows NT; it’s a matter of wil we'll be able to do with this technolo- 

ize th f th Aa ao the technological shift 
also higher.speed networks for  Unixsurvive orfade away once — T,<"soing to go through is 20 pro 
faster communications between NT is fully implemented? found that I have to believe that 
machines. These are the things that —Rob Glasier there are going to be new kinds of 


would have the most immediate 
impact on the way we work. 
Then there’s all the new media 
stuff. Who knows where that will 
end up. There’s all sorts of speculation about what’s going 
to happen to movie theaters in the next decade—what’s 
going to happen to the whole broadcasting and cable 
industry. There are lots of strategic alliances between 
large companies that are coming together to develop 
things like interactive TV, and there’s a lot of money 
being spent on that technology. All of us have to stay on 
the ball and be looking at those industries and be work- 
ing those people to figure out what our part of the play is. 
Carl Rosendahl 
Pacific Data Images 
Founder and President 


By 1997, we will finally see a big shift in “ordinary peo- 
ple’s” perceptions of what it means to build worlds inside 
the computer. This is because very powerful modeling 
and simulation tools will not be as difficult to use and 
won't require special training. 

In parallel with this, there will be a slew of new hard- 
ware products to facilitate the process. Elegant (and more 
affordable) 3D input devices like sculpting tools, pup- 
peteering rigs, dance-input suits, and the soon-to-be-ubiq- 
uitous 3D mouse. High-quality color scanners and CYMK 
dye printers will both drop to the under-$1000 range, 
making digital home design studios and print shops with- 
in the reach of even students. 

Gary Yost 

Yost Group 

(Developers of Autodesk Animator) 
President 
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uses and applications, new art forms 

developed, that aren’t possible now. 
Already in the graphic arts area ... 
the computing power available on 
desktops and the peripherals are going to make dealing 
with color images a common phenomenon. We are creat- 
ing a single marketplace that runs from relatively casual 
office use through high-end graphic arts professional use 
based upon the same technology base, data standards, 

and software base. 

Jonathan Seybold 
Seybold Publications 
President 


In the 10-year time frame, I see high-definition, all-digital 
television systems. I think people will be designing infor- 
mation strictly for digital distribution as opposed to print. 
What we call “multimedia” today is just really com- 
posed presentations that you sell to the mass market. In 
the future, people will be putting personal movies—cam- 
corder movies—on digital distribution systems. They'll be 
storing them on either CD or whatever comes after CD. 
So it will be a lot more consumer-oriented. 
Scott Brownstein 
Eastman Kodak Company 
Manager of Advanced Development, CD Imaging 


I see mapping moving from an application to a user inter- 
face. The map will become a new kind of graphical user 
interface, except it will be called a geographical user 
interface and it will be used to organize and reference all 
information. Geographic coordinates will become like a 
key to overlay or intersect information. 

That will emerge in the second half of the 90s, as the 
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ii’s amazing what you can get in a compact these days. 


You don’t have to be big to be 
big on features. Take our new DXC-930. 
It's a3 CCD HyperHAD"™ sensor camera 
that’s just 6" in length and weighs less 
than two pounds. It offers a high reso- 
lution of 720 TV lines and provides 
RGB, Y/C and composite 
video outputs. It gives you 
the flexibility to manipulate 
RGB signals when capturing 
images and the versatility of 
a variable speed electronic 
shutter. 

All its menu driven 
features are remote control- 
lable, as well as the lens 
zoom, iris and focus func- 
tions. The DXC-930 even 


allows you to use a variety 


of interchangeable lenses. 


To find out how m uch 
there isin a compact these 
days, see the amazing 
DXC-930 from Sony. Call 
I-800-635-SONY, ext. 130. 


Sony Business and Protessional Group, 3 Paragan Drive, Montvale, NI O7649-1735. GI992 Sony Corporation ot America, MyperHAb and Sony are trademarks of Sony. 
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computational environments get 
there to support it. 

Also, in the next 10 years, all com- 
puters will get very cheap. They'll 
become the size of telephones, and 
they'll be that profuse. That—along 
with high-speed networks—will lay a 
platform for you to basically access 
any type of application that you want 
cheaply. 

GIS will lay on top of that as a 
database management system. You'll just be able to view 
data and talk with it without being an expert in GIS. GIS 
will be in everybody’s cars. Everybody’s car will actually 
be a workstation, and you'll access data on the streets, 
weather, congestion, where the hotels are that you can 
stay at, where there are good restaurants near your car. 

Jack Dangermond 
ESRI 
President 


Unix and NT will probably be the two primary operating 
environments for the next few years, starting around the 
middle of next year. Unix will be a 
viable competing platform for a 
while, and NT will come on strong. 
We don’t think that Unix will beat 
NT; it’s a matter of will Unix survive 
or fade away once NT is fully imple- 
mented? 

In any case, we'll eventually have 
an operating environment that will 
have matured to the point where 
you can get access to the enormous 
amounts of compute power that the 
user will have at his desk. He'll also 
have access to staggering amounts of capabilities through 
the servers and so forth that will be available on the net- 
work. 

The question is, what do the users do with all this 
power? I think that in existing applications (in Inter- 
graph’s case, mechanical design, electronics, architecture, 
and so forth), you’ll see a tremendous increase in the level 
of intelligence that’s embedded into the application. Also, 
youll see a lot more intelligence in the interaction and 
integration of the applications. For instance, take an 
architectural problem. It will integrate and build intelli- 
gence and associativity between all systems—HVAC, 
lighting, structural, and so forth—much more so and 
much more economically than what’s possible today. 

Rob Glasier 
Intergraph 
V.P. of Strategic Planning 


The thing that will be revolutionary will be the ability to 
do real-time simulation in a wide variety of areas. When 
we do a finite-element analysis now, we sit there and cre- 
ate geometry, then we create a mesh, then we do an ana- 
lysis, then we wait, and then we post process it. We want 
to be able to have a piece of geometry and put a load on it 
and watch the stresses in front of you. The only things 
that keep us from doing that are machine power and 
graphics power. I surely see that changing within the 
next five years for at least some kinds of applications. 
Also, one thing I’d like to see—and I don’t know if the 
cost is going to get down—but Id like to see 3D prototyp- 
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of the eye. 
—Jon Peddie 


ing devices next to every engineer’s 
desk. Hopefully that will happen in 
the next five to 10 years. And that 
could really help revolutionize the 
way we work in the office. You do a 
real-time simulation on your 
machine and then push a button and 
get a 3D hard copy of the actual part 
and assembly. 
Richard Miller 
Aries Technology 
Chief Operating Officer 


In terms of the shape of the marketplace, there will only 
be a limited number of core technology providers who'll be 
left in five years. In this industry, the world only needs 
three or four mechanical design software companies that 
offer an integrated design and manufacturing solution 
that does everything from conceptual design through 
automated manufacturing. But there'll also be 50 or so 
niche solution providers who do one application very, very 
well, and those applications will be put on top of these 
core technology solutions. 
Robert A. Fischer 
SDRC 
Senior Vice President 


Probably the most exciting develop- 
ment will be a new process for the 
way engineers do their work. So far 
all we’ve had are tools to automate 
the way engineers have worked for 
the last 200 years. The most exciting 
thing will be when we get to a new 
way of doing engineering, a new way 
of doing engineering in teams. 
Charles Foundyller 
Daratech 
CAD Consultant & Market Researcher 


Within five years, voice recognition will be a standard 
human interface to systems. Virtual reality will have 
found solid ground in telepresence medicine, hazardous 
materials, education, and entertainment. Networks will 
be strong, fast, and cheap enough to let us move digital 
files of animations, electronic motion pictures, and cover- 
quality, high-resolution images between cities instead of 
sending tapes overnight. 

In 10 years, ultra-high bandwidth communications— 
wired and wireless—will offer people dynamic access to 
individual “computer attributes.” Communications utility 
companies will offer users moment-to-moment choices of 
attributes, such as computational power, database bridg- 
ing, archival access, graphics speed and resolution, and 
digital media input and output. This leads to the general 
availability of “virtual computers.” 

Wyndam Hannaway 

GW Hannaway and Associates 

Image Processing System Integrator and Film 
Recording Service 


The potential of digital media technology has only barely 
been scratched, and from where I sit, it will become as 
important for the business of scientific and engineering 
data gathering as it is for presentation. The advent of 
high-bandwidth digital audio and high-bandwidth digital 
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An Important Postscript 
to One-pass Plotting. 


Synergy’s ColorWriter™ 400 series is the only electrostatic plotter 
with Adobe's PostScript’ interpreter built right into the system. 
So in addition to 36” full color output at 400 dpi in one pass, 
you get perfect PostScript language printing. Fast. Easily. 
With no additional software. From plots four across at the 
standard 8%” x 11” to a full 36” wide. Soot Pan 
Thanks to our unique one-pass architecture, both printing and 
plotting are as much as four times faster, with better registration and 
more consistent color. And with its onboard SPARC engine, the 
ColorWriter also performs as an Ethernet* node with no special hard- 
ware or software. That makes it as easy to share in several departments ii opospenpnpunnpnrpinnprgnngnnpnnn 
as it is to use in one.  CSYvYAIZEF RORY 
For more information about ColorWriter 400’s one-pass plotting 
and PostScript language printing call us at 800-926-0968. COMPUTER GRAPHICS CORPORATION 
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© 1992, Synergy Computer Graphics Corp., 2945 Oakmead Village Court, Santa Clara, CA 95051. Phone: 408-988-3088; FAX: 408-988-2280. ColorWriter is a trademark of Synergy. Adobe, PostScript 
and Adobe Illustrator are trademarks of Adobe Systems Incorporated, registered in the U.S.A. and other countries. All other trademarks and registered trademarks belong to their respective holders. 


video capabilities coming into work- 

stations will make a lot of laboratory 
automation processes more possible. 

Vincent Argiro 

Vital Images 


Founder and President 


In five to 10 years, we'll have the 
ability to do real-time 3D imaging. 
This will bring into reality all of the 
things people talk about: surgical 
simulation, automated tumor volumetrics—the whole 
surgical simulation arena. 

The other thing we'll see is greater use of computers 
and imaging throughout the hospital. It will be outside of 
radiology and more into the clinical arena. It will really 
begin to affect patient care. 

The really exciting things will be in the area of dis- 
playing information: stereo and VR. I think you'll see a lot 
more of that, and that’s really going to drive things. 

Dr. Elliot Fishman 
Johns Hopkins Medical Center 
Radiologist, 3D Computer Imaging Specialist 


By 1994, virtual reality will become 
more practical due to ordinary glass- 
es being equipped with small lasers 
which will impinge directly on the 
retina of the eye. Also by 1994, we'll 
start seeing the rapid deployment of 
display systems with built-in cam- 


ng accessible in the form 


probably won't have a better way to 
do word processing than with a key- 
board. Voice input won't be cheap and 
reliable enough even in 10 years. 

Of course, virtual reality will be 
well along by then, and we finally will 
see digital interfaces in the home. 
Cable companies will provide digital 
data interfaces. You'll hook a multi- 
media machine to their spigot and 
siphon data down. 

Rodney Stock 
Consultant and Engineer 


In five years, we'll begin to see virtual reality have a huge 

impact in education. We'll see virtual physics labs where 

kids can develop an interactive, intuitive feel for mole- 

cules, for what friction is like. The key to learning is to 

engage children. These kinds of systems will be so engag- 
ing, the kids will love them. 

David Nagle 

Apple Computer 

Senior V.P., 

Advanced Technology Group 


The one big, common, perhaps over- 
whelming theme is “accessibility.” 
Pricing makes technology accessible, 
but the way people interact with it 
makes it accessible also. 

In five years, we'll have continuing 


eras that will be used for teleconfer- of interactive TV. accessibility in the form of increas- 

encing and video E-mail. —Rob Burgess ingly intuitive software, Windows, 3D 
Jon Peddie software, and faster interaction. 

Jon Peddie Associates If you take it out 10 years, that’s 


Graphics Board Consultant 


In the very near future, computer-generated holograms 
will become typical AEC presentation tools. We'll also see 
... the return of the “master builder” concept that harks 
back to medieval times. Instead of having a lot of work 
delegated to consultants, one person will oversee every- 
thing. Computer visualization tied to extensive databases 
will bring this about. 

For example, computer drawings with all data 
attached will become the basis for structural analysis and 
manufacturing custom parts, resulting in more interest- 
ing, heterogeneous, efficient designs. 

Although there will be fewer people in firms, there will 
be new job opportunities. Firms will offer additional ser- 
vices: facilities management, GIS, fundraising, and 
advertising. 

Hans-Christian Lischewski 
Pratt Institute of New York 
Associate Professor 


In five years, Windows NT will be in widespread use run- 
ning on RISC-based computers, and those computers will 
be sold for what we consider standard PC prices. We'll 
also have good, low-cost, color printing. 

In five years, HDTV will be underway at an industrial 
level ... and virtual reality will be more common and avail- 
able at a lower cost. At that point, VR will be used mostly 
for games and dangerous environment applications. 

In 10 years, the standard low-price, $1000 machine 
will have multimedia, multi-tasking, and 24-bit color. We 
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where the breakthroughs happen. 

Wireless transmission will be huge, and cable companies 

will become important in making computing accessible in 

the form of interactive TV. You'll also be able to shape 3D 

objects by looking, pointing, and touching versus all those 
things we're using today, which will be seen as archaic. 

Rob Burgess 

Alias Research 

President 


The most exciting advance will be in the man-machine 
interface. The way we work with information will change 
dramatically. That change will be brought about as we 
move from a 2D to a 3D world. 

For example, today we look at spreadsheets to do 
financial analysis. In the future, using VR as an example, 
well look at a 3D representation of the same information 
more quickly because we will be able to move through it 
and around it and we can discover relationships that we 
never would have known existed otherwise. 

In the past, we were on the outside looking in. In the 
future, we'll be on the inside looking around. 

Richard Dim 
Autodesk 
General Manager of the Multimedia Division 


NOTE TO READERS: Now that you've had a chance to 


see what the experts predict, we’d love to hear your 
thoughts. Is this what you expect will happen? Will these 
developments solve your problems? Write and let us 
know. We'll publish responses in a future issue. CGW 
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14TH ANNUAL CONFERENCE 


Conference: April 26-29, 1993 
Exposition: April 27-29, 1993 


Philadelphia Civic Center 
Philadelphia, Pennsylvania 
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(sraphics Past — 


he diffuse glow of car 
headlights upon a 
rain-streaked pave- 
ment. The blood-red 
horizon created by the setting 
sun. The play of dappled light 
upon smoothly polished 
stones. The mist emanating 
from a glacial valley or the 
wispy look of rapidly dissipat- 


-_ 
te, 


1979 Pfizer Medical Systems 


ing steam. Over the past 15 
years, computer graphics has 
risen to meet the challenge of 
re-creating the subtlety of 
such phenomena. . 

Of course, the dedicated and 
talented pioneers of computer 
graphics have not been con- 
tent with achieving visual 
feats just for the sake of beau- 


1982 Tron, Courtesy of Walt Disney Productions 
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: Psacone 


1981 Courtesy of National Institutes of Health 


ty or realism. The achieve- 
ment is also about an archi- 
tectural scene lit and modeled 
with such precision that we 
can use a mere image to guide 
building decisions better than 
ever before. And about a 
heart muscle represented as a 
true 3D volume for better 
identification of blood vessel 
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1982 Courtesy of Dicomed 


1981 Created from Defense Mapping Agency data 


1980 Courtesy of General Electric 
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defects. Or about a fascinat- 
ing, watery, “pseudopod” char- 
acter so convincingly modeled 
and rendered that it draws us 
into the action of a film. And 
yes, the story is also about a 
gleaming car or can of cleans- 
er that can make its way to 
market more efficiently as 
design constraints are lifted. 
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1982 Courtesy of School of Forest 
Resources, Penn State Univ. 


The chronologically grouped 
images on these eight pages, 
representing a decade and a 
half of accomplishments in 
the field of computer graphics, 
can only hint at the extraordi- 
nary visual impact and func- 
tional benefit that the medi- 
um has had upon our lives.— 
Gary Pfitzer 
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COMPUTER 


GRAPHICS 
WORLD provides you with the 


most comprehensive resource 
of computer graphics suppliers! 


@ The new 1993 Computer Graphics World Buyers Guide 
has been completely researched and revised to give you 
the very latest products and services available in today’s 
computer graphics marketplace. It has been completely 
updated 100% for this edition. If gives you the depth and 
breadth you need to stay ahead of the fastest moving 
segment of the computer industry. 


® Indicates vital information including address, tele- 
ohone number, markets served, services offered, 
application areas served, price, operating systems, 
system requirements, product descriptions, and other 
pertinent information. 


® Includes over 1,000 graphics resources worldwide. 


® This is the only computer graphics Buyers Guide 
oublished for this industry this year. A must for 
anyone recommending or specifying hardware 
and software who wants to save time and money. 


_| YES! Please send me copies, P1383, the 1993 
Computer Graphics World Buyers Guide, $95.00 U.S. & Canada, 
$125.00 Export (Export price includes shipping and handling) 


Name 
Title 
Company 
Address 
City State Zip 
Country Post Code 
Mail to: Phone 
Computer Graphics Fax Telex 
World Buyers Guide Check or money order attached DISCOVER 
PennWell Publishing VISA MASTERCARD AMERICAN EXPRESS 
Tulsa, OK 74121 Expires 
TE Es T -800-752-9764 Account Number (include all digits) 
FAX: 1-918-831-9555 Signature 


Note: Shipment will be made upon receipt of payment. POSTAGE & HANDLING 


Prepaid Orders: Add our minimum charge of $4.00 for the first item, and $1.00 for each additional 
item. Credit and Credit Card Orders: Handling and actual shipping costs will be added. All Export 
Orders: Export prices include normal shipping and handling. Except for western Europe and Canada, 
export orders must be accompanied by check or money order is U.S. dollars drawn against a U.S. 
bank. AL, CA, CO, CT, GA, IL, KS, MA NJ, NY, OH, OK, PA, TN, TX and D.C. residents add sales tax. 
Canadian residents add 7% GST to order total. 
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Get your hands on over 30 new and incredible ways 
to use a computer at The Computer Museum 
300 Congress Street, Boston. Opens June 13, 1992. 
Call 617-423-6758 for more information. si mieten 

Personal Computer 
Developed in collaboration with The Boston Computer Society. 


Sponsors include 3Com Corporation, Apple Computer Inc., The Cabot Corporation Foundation, Digital Equipment Corporation, 
William H. Gates III, The Kapor Family Foundation, Arthur Nelson, Ingrid and Steve Stadler, Raytheon Company and Steve Wozniak. 
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That's where you will find the only 
solvent we use to make the world’s only true 
acid free vellums. Water. The deep well water of 
Canterbury, England. 

Look under the surface and you'll also find a 
unique aqueous process that manufactures and 
transparentizes the vellums in one step for 
consistent performance. The same process that 
ensures our vellums are acid free to provide 
unmatched longevity. 

Of course, the water and manufacturing capabili- 
ties can be found at our Chartham Mill. 


Making a difference in paper and film worldwide. 
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And the complete line of vellums it produces can 
be found at Graphics Technology International ; 
a company whose experience runs deep in 

paper and film. 

See for yourself. Call 1-800-628-8604 for 

a complementary brochure and special pH 
measuring pen. Use it to compare the superior 
acid free properties of Graphics vellum to the 

brand you're using. 
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TECHNOLOGY INTERNATIONAL 
28 Gaylord Street, South Hadley, MA 01075 
(413) 536-7800 


APPLICATIONS 


Multimedia Term Papers 


An interdisciplinary authoring environment provides students 
with a new medium for academic expression 


disciplines, a fresh perspective 

Spawns innovation, then Stanford 
University is breeding a 
multimedia breakthrough. 

Using a Unix-based 
multimedia authoring en- 
vironment called MAE- 
stro, students in fields as 
diverse as philosophy and 
engineering can create 
electronic “term papers” 
that combine not only 
traditional audio, video, 
computer graphics, and 
text, but also any software 
environment, such as 
CAD, GIS, or animation. 

“MAEstro is like the 
conductor and students 
are like the orchestra. An 
audio voiceover is one 
piece, video another piece, 
and a CAD program an- 
other,” says MAEstro developer 
George Drapeau, a workstation 
environment specialist in Stanford’s 
Academic Software Development 
Group. 

Drapeau developed MAEstro 
(which is accessible to all Stanford 
students and faculty) on a Sun 
Sparcstation, with strong backing 
from the Mountain View, Cali- 
fornia-based workstation vendor, 
and formally introduced it in Octo- 
ber as “freeware.” 

The software consists of eight 
applications that control various 
hardware devices, handle software 
editing, and execute Unix com- 
mands. It requires a Sparcstation 
with 16M of RAM and at least 32M 


I. in computer graphics, as in all 


John Webster is a San Francisco-based freelance 


writer. 
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By John Webster 
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MAEstro’s friendly user interface allows students to combine 
various media to create electronic term papers. 


of swap space. The environment 
uses the Sparcstation’s built-in 
audio input and output and sup- 
ports videodisc players from Sony, 
Panasonic, and Pioneer, as well as 
NEC’s computer-controlled VCR, 
called the PC-VCR. 

One recent project involved a doc- 
toral student in comparative lit- 
erature. Her dissertation explored 
women in dance over the last centu- 
ry and the resulting societal percep- 
tions of women throughout the peri- 
od. Because of the visual nature of 
dance, a text-based dissertation 
about the topic couldn’t do it much 
justice; therefore, a text tool such as 
a word processor would have pro- 
vided only a rudimentary medium 
for expression. 

Using MAEstro, however, the 


student constructed an electronic 
form of her standard six-minute 
slide presentation. She used video 
clips illustrating dances 
from all eras and scanned 
in slides of still images. To 
explain relationships 
between images, she used 
actual text and voiceovers 
(in several languages) 
from her dissertation. 

In a radically different 
pursuit, a doctoral candi- 
date in mechanical engi- 
neering developed a mul- 
timedia application to 
calculate stress analyses 
for a particular material. 
Because he wanted to pre- 
sent his application at a 
conference, he used MAE- 
stro to compose a video 
clip containing screen cap- 
tures, text, and voiceovers 
explaining the effectiveness of vari- 
ous materials used for human hip 
replacements. 

Drapeau admits that MAEstro’s 
applications are not professional 
production quality, but the major 
benefit is the software’s ease of use 
for students and faculty who aren’t 
familiar with Unix. 

With the system, the Sparcsta- 
tion handles all text, CD audio, 
videodiscs, and a text search en- 
gine. A Next workstation is re- 
quired to include a MIDI (musical 
instrument digital interface) editor 
to let users insert a melodic sound- 
track into a final presentation. 

MAKstro differs from many mul- 
timedia environments, in that the 
latter typically treat sound, video, 
and graphics as “data types,” while 
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MAEstro treats them as a form of 
media, just as any application can 
be a medium. That allows MAKstro 
to manipulate as media digital 
audio, video, and graphics, as well 
as application data, within a multi- 
media development environment, 
says Drapeau. 

“Any source of information that 
_ can be controlled by computer is a 
medium, and we include an appli- 
cation in that category. Our text 
search engine is a crucial element, 
but it’s not data, it’s an application. 
Therefore, it’s a medium like any- 
thing else,” says Drapeau. 

By manipulating applications in 
the same way they manipulate 
sound and video, users can create a 
final multimedia application that’s 
more “expansive.” For example, 
draw programs and mechanical 
stress applications can be used as 
media. 


APPLICATIONS 


MAKstro’s graphical user inter- 
face element, the Timeline Editor, 
lets users assemble “edits” and 
sequence them for playback on the 
workstation screen. It looks and 
works like a tape recorder or VCR, 
complete with 3D tape-control but- 
tons and four horizontal tracks that 
let users position sliders using a 
mouse. 

The tracks and sliders determine 
the order and length of each media 
type, whether it is compact disc dig- 
ital audio, laserdisc video, word 
processor text, or digital animated 
sequences. One track might be a 
CAD program, another track might 
be a voice-over, and another a digi- 
tal tape recorder. 

The heart of MAKstro’s ability to 


Charting Childhood Growth 


By Diana Phillips Mahoney 


ost parents are familiar with 
the growth charts hanging in 
the pediatrician’s office—the graph- 
ical illustrations that gauge their 
sons’ and daughters’ physical prog- 
ress against that of some imaginary 


Illustrating the growth of children as it is related to 
bone development, the red mesh 3D surface repre- 
sents the average growth rate (height and bone age) 
of a population of children over time, while the con- 
trasting strip represents an individual child’s growth 
data relative to the average. 


paragon of development. What par- 
ents don’t realize, however, is the 
inadequacy of such posters as true 
barometers of juvenile develop- 
ment. While such charts typically 
measure height with respect to 
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chronological age, they overlook a 
major component: a child’s rate of 
maturation, referred to as “bone 
age.” 

To remedy this, pediatric en- 
docrinologist Dr. Craig Rudlin of 
Richmond, Virginia, combines cus- 
tom and commercial computer 
graphics software to create individu- 
alized 3D growth charts 
for use as a diagnostic 
aid in monitoring child- 
hood development. 

According to Rudlin, 
“Children’s growth is 
dependent not only on 
their chronological age— 
how old the calendar 
says they are—but also 
on the tempo of their 
development.” For ex- 
ample, he says, “It’s ob- 
viously not fair to expect 
a child to be as tall as 
his peers during the 
adolescent years if he 
hasn’t [gone through] 
puberty yet.” Further- 
more, various diseases— 
specifically, hormonal 
deficiencies—and treatments can 
impact linear growth and/or the 
rate of sexual maturation. 

With custom software that in- 
corporates the maturation factor 
into the development equation, 


handle such a range of media types 
is its inter-application messaging 
system, which acts as an inter- 
preter of sorts, letting the authoring 
application control a number of so- 
called “media editors.” Such editors 
are applications that manipulate a 
particular medium (sound, video, 
graphics, text) or source of data 
(videodisc player, CD-ROM drive, 
or other device). 

A paucity of multimedia author- 
ing environments and applications, 
along with perhaps a one-year life- 
span before obsolescence because of 
rapid technological advancements, 
led Drapeau to develop MAEstro. 
The secret to its longevity will be 
what he calls its “extensibility:” Any 
third-party Unix software develop- 
er can support MAEstro and, thus, 
potentially broaden its customer 
base if the authoring environment 
flourishes. CGW 


Rudlin generates a 3D data set to 
represent the average growth rate 
for a given age. He then uses PV- 
Wave Visual Data Analysis soft- 
ware from Precision Visuals 
(Boulder, CO) to display this infor- 
mation as a 3D surface against 
which the growth rate of an individ- 
ual child can be measured. 

In describing this application, 
Rudlin compares the chart to a 
table top, with one side as the 
chronological age axis and one as 
the bone age axis. The height axis 
projects from the table top to the 
ceiling. “If you plot this for a lot of 
children as they go up in age and in 
maturation, youre going to plot lit- 
tle dots and connect the dots with 
lines,” says Rudlin. “When you have 
enough lines, they will be so close 
together that they'll tend to blur.” 
The resulting 3D surface, represen- 
tative of the average development, 
will have some dips and peaks in it 
to reflect the biology of the situa- 
tion, says Rudlin. “We don’t mature 
in a nice, even fashion.” 

By plotting an individual child’s 
data as it relates to the average 
surface, “You can look not only at 
how tall a child is compared to his 
peers, but also how mature he is 


Diana Phillips Mahoney is an associate editor of 


Computer Graphics World. 
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Image: Earth’s atmosphere on Oct. 1, 
1987, correlating temperature (bluish haze) 
with wind velocity, direction and horizontal 
speed (colored arrows) at 1000-100 mb. 
Data courtesy of NASA/GSFC-NSSDC. 


Your workstation will think it’s dreaming. 


Put the visualization environment of the 
IBM visualization supercomputer on your 


SGI, Sun, HP or IBM RISC System/6000 


workstation. 


IBM Visualization Data Explorer delivers 
all the problem-solving functionality of IBM 
POWER Visualization System, tailored to 
workstation capacity. 

What distinguishes Data Explorer from 
other visualization packages is that it lets you 
focus on visualization — without getting 
bogged down in technology. It allows you to 
freely combine visual techniques within the 
same image. 


a. 


S 


IBM is a registered trademark of International Business Machines Corporation. 

RISC System/6000 is a trademark of International Business Machines Corporation. 

Sun is a registered trademark of Sun Microsystems Inc. HP is a registered trademark of Hewlett-Packard Company. 
© 1992 IBM Corporation. 


Data from various sources, such as simula- 
tions and observations, can be quickly viewed 
together. And with Data Explorer's ability to 
directly handle time-series, producing exciting 
animations doesn’t have to be a nightmare. 

Data Explorer also has a powerful, extensi- 
ble tool kit that provides fast access to a broad 
range of sophisticated functions...both visual 
and computational. 

Whether you're a visualization novice 
or expert, you should know more about 
IBM Visualization Data Explorer. Call 
(800) 388-9820. Or write: IBM 
Scientific Visualization Systems, 

T. J. Watson Research Center, P.O. Box 704, 
Yorktown Heights, NY 10598. 


compared to them,” Rudlin says. 

On the 3D growth chart, any 
given child’s growth will appear as 
a line either above or below the nor- 
mal surface or to the right or left of 
it. With this visual analysis, says 
Rudlin, “We can evaluate the rela- 
tive effects of disease or treatment 
on a child’s linear growth versus the 
effect on his maturation, and that 
allows us to be more specific in 
terms of our therapy.” 

Rudlin adds that, “We need the 
ability to assess the impact of dis- 
ease or therapy on both axes and to 
visualize the results in a graphical 
manner. PV-Wave allows us to do 
this.” For example, if a disease 
affects a child’s skeletal maturation, 
the line representing this child will 
appear to “skid” across the surface. 
In contrast, disease or treatment 
impacting linear growth would 
appear to travel through the sur- 
face, either above or below. 

Rudlin is currently utilizing this 
system for clinical and research 
purposes. Also, he is hoping to even- 
tually market it for commercial dis- 


What’s There to Sea? 


f you've seen one ball-nose dolphin 

or humpback whale, you’ve seen 
them all, right? Wrong. “Kind of 
like no two humans have the same 
facial features or fingerprints, we 
can differentiate ball-nose dolphins 
by the nicks and scars on their dor- 
sal fins,” says fishery biologist 
Wayne Hoggard of the National 
Oceanographic and Atmospheric 
Administration’s (NOAA) National 
Marine Fisheries Service in 
Pascagoula, Mississippi. Humpback 
whales have tail fins (flukes) that 
are of different shapes and have dif- 
ferent markings as well. 

Such varying visual traits pro- 
vide the foundation for an innova- 
tive image analysis application 
undertaken by Hoggard and his 
NOAA colleagues to find and identi- 
fy endangered marine species in 
specific areas of the sea, track their 
territorial ranges, calculate popula- 
tion changes, and, ultimately, pro- 
tect their existence. 

“Basically,” explains Hoggard, 
“we mount a video camera in the 
belly of an aircraft so the camera 
looks down on a specific region [of 
the Gulf of Mexico or the Atlantic 
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APPLICATIONS 


tribution. He notes that the poten- 
tial applications extend beyond 
pediatric endocrinology. For exam- 
ple, a very different application, he 
suggests, might be its use in study- 
ing the efficacy of certain social wel- 
fare programs, such as Aid to 
Families with Dependent Children 
or WIC (Women, Infants, and 
Children). 

By plotting the amount of welfare 
being distributed to households in a 
given city area and the height and 
weight of children in that area 
against a 3D surface of normal 
development of healthy children, 
“You can measure the success of the 
social programs by visualizing the 
end result: the health of the chil- 
dren, which is the goal of the wel- 
fare service,” says Rudlin. “It’s a 
very good way of proving whether a 
particular social program is worth- 
while or is being implemented prop- 
erly within a given area.” CGW 


Ocean]. If we happen to fly over a 
large whale or dolphin, we get that 
image and bring it back, digitize it, 
and analyze it, say, for measure- 
ments such as the tip of the snout 
to the dorsal fin.” Such meas- 
urements, Hoggard adds, narrow 


The different shapes and markings on 
the tail fins of humpback whales pro- 
vide the characteristics used to identify 
and track the animals with the help of 
image processing. 


the possible range of species a given 
image represents. The ability to 
track the animals’ growth provides 
researchers clues into the efficacy of 
federal programs for the protection 
of endangered species. 


The group also uses the image- 
analysis capabilities of their sys- 
tem—the center of which is Image- 
Pro Plus software from Media 
Cybernetics (Silver Spring, MD)— 
to separate different animals by 
highlighting (via contrast-enhance- 
ment) identifying marks on their 
dorsal fins. “ve also dabbled a little 
bit in gray-scale color recognition,” 
says Hoggard, to separate images of 
the animals from the water, a proc- 
ess which reportedly can discover 
animals as deep as 10 feet below 
the surface of the water. 

A self-admitted novice in comput- 
er-based image analysis, Hoggard 
relied on equipment recommenda- 
tions from associates with the US 
Department of Agriculture in 
Texas, “who are doing a lot of real 
interesting work with video” for 
high-altitude crop management, 
looking for areas that need more 
water. “Being so naive in the field, I 
wanted something that was very 
user friendly,” says Hoggard. The 
Texas group had themselves sam- 
pled many software packages and 
recommended that Hoggard try 
Image-Pro Plus. 

Currently, Hoggard’s system 
includes a Panasonic (Secaucus, 
NJ) three-chip super VHS video 
camera, an IBM AT-PC with 2M of 
RAM and an 80M hard drive, a 
Matrox (Dorval, Quebec, Canada) 
MVP-AT frame grabber board, and 
the Image-Pro Plus software. Possi- 
ble future additions to Hoggard’s 
hardware arsenal include still- 
photo scanning equipment and an 
optical CD for image storage and 
retrieval. Also, the group plans to 
upgrade to a 486 PC 33MHz plat- 
form soon, although much of the re- 
searchers’ time of late has’ been 
spent in the field, gathering data. 

Commenting that he’s “probably 
only scratched the surface” of 
Image-Pro’s capabilities (noting 
that: “’'m not well-versed in this 
field; ’m a biologist, not a program- 
mer. I don’t spend my days on the 


- computer”), Hoggard is satisfied 


generally with the software’s per- 
formance. However, he adds, “I 
think there’s a lot of improvement 
they could do on their documenta- 
tion. I think it would be helpful if 
somewhere it went through and 
explained, ‘These are the exact 
steps you need to do to get this 
result.’ Just listed it out.”-—-DPM 
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COMP U TER sponsors the | 
GRAPHICS 15TH ANNUAL CONFERENC 
WORLD : 


Assessments and Forecasts of 
Computer Graphics | 
March 1-3, 1993 ; 
Hotel del Coronado 
San Diego, CA 


The conference is chaired by Carl Machover, President of Machover Associates. The sessions will 
cover usage in applications for computer graphics, distribution trends and technology advances. 


Topics to be covered by actual users include: 


@ Boeing's use of CAD 

@ Using CAD for sport stadium design 

@ NASA's use of visualization and virtual reality 
@ Visualization trends 
@ Multimedia production 
@ Using desktop publishing in quality book publishing 
@ Parker Brothers’ game design 
@ Input and output trends and markets 
@ Image manipulation tools and markets 
@ Software related patents and other intellectual property issues 


The applications for computer graphics are expanding greatly and in some cases becoming more complex. 
This is your one opportunity to learn how qualified users are using the technology and what they expect 
in the years ahead. 


Who should attend: Technology leaders of companies using computer graphics and 
company/marketing executives of suppliers to this dynamic market. 


For information on registration contact Hope Mascott. 
Tel: 508-392-2163 or Fax: 508-692-7806. 


Computer Graphics World @ One Technology Park Dr. ® Westford, MA 01886 @ Phone: 508-692-0700 Fax: 508-692-7806 
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IMAGINE...3D MODELING IN WINDOWS! 
Introducing Autodesk 3D Concepts 


a= Whether youre designing mechanical > Sculpting Tool for shaping surfaces 
= parts, planning urban facilities, or creating > Perspective and Isometric Views 
electronics packaging, you can visualize 
your ideas more quickly and with greater > Light Source Shading 
= accuracy if you model your designs as > Works with AutoCAD .DXF and 
<= three dimensional objects. And now Generic CADD 


ies cosas ara there’s a product that lets you do just that. 
objects to any angle. Quickly. And affordably. é : 
Autodesk 3D Concepts” for Windows” is a unique If you want to cut your time from concept to production, 


new software program that lets you create wire frames and look into Autodesk 3D Concepts. In fact, if you Own another 


> Transfers to other Windows programs 


surface render the models to give your design a realistic 3D modeling package, you can get Autodesk 3D Concepts 
appearance. Autodesk 3D Concepts is extraordinarily easy for Windows for just $129. For details on this limited time 
to use, thanks to its innovative tool set and its familiar offer, call Autodesk Retail Products at (800) 228-3601 and ask 
Windows menus and commands. for InfoPak A69. 


Here are a few of the features that make 
Autodesk 3D Concepts unique: 


> Rotation Cube lets you view objects from J \ Al | TODESK 
any angle UN ‘ 


> Ground Plane for visual reference 


Autodesk 3D Concepts is a trademark of Autodesk Retail Products. Autodesk and the Autodesk logo are registered in the U.S. Patent and Trademark Office. 
Other service and trademarks are property of their respective holders. ©1992 Autodesk Retail Products, 11911 North Creek Parkway South, Bothell, WA 98011, Fax (206) 485-0021. 
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Sliding into Slide Making 


To make the right purchasing decision, 
prospective buyers should consider several criteria 


without showing slides is 

almost unthinkable—it’s like 
going to work without your shoes 
on. But slide making is pricey and 
often slow: Service bureaus charge 
from $8 to about $25 per slide when 
a 48-hour turnaround time is re- 
quired. Also, estimates for rush jobs 
can climb as high as $60 per slide, 
depending on competition in your 
area (and sometimes on how much 
business you give your service 
bureau). 

Not long ago, most business pre- 
senters relied on service bureaus for 
slide making. Making high-resolu- 
tion, high-quality slides yourself 
was too difficult, too time-con- 
suming, and too expensive. But 
today, film recorders capable of 
consistent, high-quality output 
are available for about $10,000. 
If you produce even a moderate 
volume of slides, such a device 
can pay for itself in a few years. 
Corporate users, researchers, and 
academicians will find a great 
deal of utility in these devices, as 
will small service bureaus, although 
large firms will still need the more 
sophisticated features found in 
units priced at $30,000 or more. 

At the heart of any film recorder 
are a monochrome CRT, a color fil- 
ter, and a camera. An image creat- 
ed on a computer—at this price 
range, usually a Mac or a PC—is 
rasterized (converted into dots) on 
the CPU or on a Raster Image 
Processor (RIP) and is sent to the 
recorder. The data is then converted 


| days, making a speech 


Elaine L. Appleton is a freelance writer with Fresh 
Air Communications (Newburyport, MA). 
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into a signal used to position a tiny 
electron beam of light; after the 
recorder opens the camera’s shutter, 
the light sweeps back and forth— 
scan line by scan line, as on a T'V 
set—across the CRT. The CRT’s 
light then passes through the color 
filters, making red, blue, and green 
separations on the film. When the 
process is complete, the shutter clos- 
es. Most often, you will then send 
the film out for processing and 
mounting, as you would a normal 


Slide-making 
needs ranging from 
business presentation 
to CAD/CAM can be 
met with a highly 
capable film recorder 
costing in the $10,000 
range. Images cour- 
tesy (above) Laser- 
Graphics and (right) 
Focus Graphics/ 
SDRC). 


photo, although you can purchase 
your own processing and mounting 
equipment. 

It sounds pretty basic. Moreover, 
only a handful of film recorder ven- 
dors offer products in this price 
range, so your purchasing process 
should be swift and easy, right? 
Wrong: Unfortunately for the impa- 
tient, there are a multitude of fac- 
tors to consider. In general, these 
are compatibility with hardware 
and software, output quality, speed, 
and types of input and output. 

Most film recorders costing in the 
$10,000 range easily connect to a 
PC or Mac via GPIB and SCSI 
interfaces, although some firms, 
such as Mirus, charge 

extra (in this case, 

$595) for necessary 
Windows and Mac soft- 
ware drivers. Notice, too, 
that they will connect to 
a PC or to a Mac; most 
can connect to both plat- 
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forms, but firms that don’t charge 
you for one will almost certainly 
charge you to connect to the other. 
For example, the $6995 price of 
Presentation Technologies’ Montage 
F'R2 includes the driver and inter- 
face for a Mac or a PC, but the firm 
charges $695 for the kit needed to 
hook up to a second platform. If your 
needs are truly divergent, some 
firms (such as LaserGraphics) offer 
interfaces to PS/2 or Unix platforms. 
Once you’ve determined which 
film recorder supports your hard- 
ware, you should consider software 
support. If the film recorder sup- 
ports Windows, it should accept any 
Windows-supported file format 
with the use of a Windows software 
driver. On the Mac, expect support 
of PICT files, although many Mac 
and PC film recorders are also 
becoming Postscript-capable. There 
is no standard way in which film 
recorders support Postscript; some 
require Postscript-capable RIPs, 
which cost enough to move the 
device out of the $10,000 range 
(Agfa’s $18,750 ChromaScript II is 
one). But, lower-cost, third-party 
emulators such as Freedom of 
Press (Custom Applications Inc.; 
Billerica, MA) are available with 
Agfa’s $7500 Procolor Premier or 
with its $13,500 PCR II. 
Unfortunately, unless you know 
you'll never require Postscript files, 
you'd be well-advised to spend the 
money for Postscript support. If you 
don’t, says Bill Flynn, an analyst 
with BIS Strategic Decisions 
(Norwell, MA), you may find your- 


Agfa Division 
Miles Inc. 

1 Ramland Road 

Orangeburg, NY 10962 
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Focus Graphics 

1191 Chess Drive, Suite B 

Foster City, CA 94404 
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GCC Technologies 

580 Winter St. 

Waltham, MA 02154-1225 
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self having to determine how to live 
without it when a colleague or 
client sends you a Postscript file. 
Other than the Postscript anom- 
alies, the popularity of Windows 
and the long-time use of Macs for 
graphics applications mean that 
most film recorders support com- 
monly used software such as Har- 
vard Graphics and Photoshop. 
Nevertheless, you should make 
sure the film recorder you're inter- 
ested in supports your software. 

Next, you should ask yourself if 
the film recorder you’ve chosen 
gives you the quality you want. 
Vendor specifications will help you 
determine this, but the only real 
way to know is to view sample out- 
put, preferably created with your 
own files. Before asking for sam- 
ples, though, you should know 
how—beyond pleasure to the eye— 
quality is determined. 

Slide quality is a combination of 
resolution—how clean and sharp the 
image is—and color saturation. 
Lines and text should be clear and 
easy to read; color should be consis- 
tent and rich within a slide and from 
slide to slide in one batch of film. 

The image’s sharpness is deter- 
mined by the film recorder’s 
addressable resolution—how many 
scan lines it can produce on a 
slide—and its resolvable resolution, 
determined by the combination of 
CRT size and the size of the spot of 


Film Recorder Vendors 


The following list represents some vendors of film recorders priced in the $10,000 range: 


General Parametrics Corp. 

1250 Ninth St. 

Berkeley, CA 94710 
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LaserGraphics Inc. 

20 Ada 

Irvine, CA 92718 
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Mirus Industries Corp. 

758 Sycamore Drive 

Milpitas, CA 95035 

CIRCLE 222 ON INFORMATION CARD 


light created by the electron beam. 

Most of the film recorders in the 
$10,000 range support 2000- and 
4000-line addressable resolution. 
(These resolutions are also present- 
ed in pixels: 2000-line resolution 
translates to a horizontal line of 
2048 pixels by at least 1366 vertical 
pixels; 4000-line resolution is 4096 
horizontal pixels by at least 2732 
vertical pixels.) The resolvable reso- 
lution, or how clearly those pixels 
are depicted, depends heavily on 
diagonal measurement of the CRT, 
which can range from 2 to 7 inches 
with approximately 3 inches being 
average, and the size of the spot, 
measured in mils (thousandths of 
an inch). The larger the CRT and 
the smaller the spot, the higher the 
quality. Focus Graphics, whose 
$9995 ImageCorder 4700 offers 
only a 2K addressable resolution, 
nevertheless has excellent resolv- 
able resolution with a 7-inch CRT 
and a spot size of only 2.7 mils. In 
this price range, spot sizes usually 
range from 1.6 to 5 mils. 

Like resolution, smoothness and 
color consistency have improved. A 
pixel is represented by bits of red, 
green, and blue. Older film record- 
ers (and a few in this category) typi- 
cally used eight bits of each color for 
a total of 24 bits per pixel. At 24 
bits, color sometimes wasn’t precise 
enough to avoid banding—gaps 
that occur when gradient colors 
aren’t shaded smoothly. Most ven- 
dors have upgraded color precision 
to 33 or 36 bits per pixel, with a con- 
sequent rise in the number of colors 


Polaroid Corp. 

575 Technology Square 

Cambridge, MA 02139 
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Presentation Technologies 

779 Palomar Ave. 

Sunnyvale, CA 94086 
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Prime Option 

2341 W. 205th St. 

Torrance, CA 90501 
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This is Your Turnkey System On... PAN DEMON 


An indispensible, wild and expandable toolkit for creators of still or moving imagery. 
Animated image processing & synthesis software for Silicon Graphics workstations. 


Only $3950. Test drive Pandemonium for 30 days for $99. Call |-800-883-XAOS . 


~ © XAOS Tools Inc., 1992. All rights reserved. Pandemonium is a trademark of XAOS Tools Inc. Silicon Graphics is the trademark of Silicon Graphics, Inc. 
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6D Measuring 


Devices 
A Flock of Birds™ 


When you're working in the 3D 
world you need the best six 
degrees-of-freedom (6D) mea- 
suring device money can buy. 
That’s why we’ve introduced a 
modular family of Flock of Bird 
trackers for measuring the po- 
sition and orientation of one or 
more small receivers in free 
space. 


Whether interacting with im- 
ages at a graphics workstation, 
tracking human motions for 
medical or animation purposes, 
or roaming about a virtual 
room, there’s an Ascension 
tracker for you. 


e All-attitude, unrestricted 
tracking without blocking or 
echo problems. 


e 100-140 measurements per 
second. 


e Multiple receiver operation: 
Track up to 30 receivers 
simultaneously without 
degradation of update rate. 


e Short, mid and long-range 
options without loss of speed 
or resolution. 


e User-selectable formats & 
access to source code. 


e Responsive customer 
support. 


e Proven performance in char- 
acter animation applications. 


802-655-7879 


A ASCENSION 
Technology Corp. 
POB 527 


Burlington, VT 05402 
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available. As a result, banding prob- 
lems aren’t as common. Never- 
theless, beware of a numbers game. 
The eye can perceive little dif- 
ference between 33 and 36 bits per 
pixel, although vendors will say oth- 
erwise. And the difference between 
16.7 million “available” colors and 
68 billion “available” colors (the 
number of colors is directly related 
to the number of bits per pixel) is 
truly specious, since most software 
can only produce 256 colors, and 
slides, being so small, certainly can’t 
display millions of colors. 

Color balance, brightness, and 
contrast also affect quality; the more 
expensive film recorders in our price 
range will let you further adjust 
these characteristics. For instance, 
Agfa’s $13,500 PCR II provides 
brightness and contrast correction, 
while its $7500 ProColor Premier 
only provides for color balance. 


Watch Out for Speed Claims 

The other numbers game to 
watch out for is that of speed 
claims. Most vendors in this price 
range claim that a 2K image will 
record in about one minute, and a 
4K image in two to four minutes. 
But what kind of an image was 
recorded for these specs? A two-line 
text chart? A scanned-in photo? 
How long did it take to pass data 
from the CPU to the recorder, and 
how long did it take to rasterize the 
image (the slowest part of the proc- 
ess)? Image recording is only one 
part of the process, and each por- 
tion depends highly on software 
performance, the hardware re- 
sources available, data throughput, 
rasterization speed, and the size 
and complexity of the file. The only 
way to go? Once again, test your 
own files if you can. Most VARs 
and VADs will be willing. (Natur- 
ally, you will have to pass up this 
test if you buy through mail-order 
or warehouse distributors.) Also, 
make sure your film recorder can 
work in the background; this can 
slow image recording time, but it 
gives your CPU back to you. 

While all of these are important 
considerations, make sure as you 
shop around that you don’t neglect 
the kind of output you want. You’re 


in great shape if you want to pro- 
duce only 35mm slides—they all do 
that. But some force you to buy dif- 
ferent camera backs, for a few hun- 
dred dollars, to produce Polaroid 
instant prints and transparencies. 
(Film recorder transparencies are 
small—about 4-by-6 inches—and 
awkward when used on most over- 
head projectors.) 

If you need 4-by-5-inch slides for 
publication, check to make sure a 
camera is available. Both Agfa and 
LaserGraphics offer them optional- 
ly. If you need 16mm or 35mm cine 
output, you can get it as an option 
with Focus Graphics’ ImageCorder 
4700; usually, cine output costs 
much more. 

And in the category of the truly 
flexible is General Parametrics’ 
SpectraStar 450, which is a combi- 
nation wax thermal printer/film 
recorder—a potential boon to any- 
one who needs high-quality paper 
proofs fast. When evaluating such 
multifunction devices, ask yourself if 
they are sacrificing anything by try- 
ing to do too many things at once. 

The most economic of the low-end 
units, such as GCC Technologies’ 
$5999 ColorFast, has a fixed 35mm 
camera; youll want to use this kind 
of film recorder only if your output 
needs won't change. (Switchable 
camera backs also give you an edge 
in reliability; should the camera or 
the lens fail, you won’t have to send 
the entire unit back to the factory 
for repair.) On the input side, all 
take 36-frame 35mm film. Bulk 
loaders, once relegated to the high 
end, are starting to appear as an 
option at this price range. 

The name of the game is options: 
options for compatibility, input, 
output, Mac drivers, accelerators 
such as RIPs, and even network 
interfaces, like Ethernet and 
Appletalk. How should you choose? 

Consider the volume of output 
you expect to produce, your needs 
for input/output flexibility, and ven- 
dor support. Do not neglect to ask 
distributors about deals, like trade- 
ins for old film recorders, leases, 
and giveaways of third-party graph- 
ics software. Today, the budget-con- 
scious can do very well by bringing 
slide making in-house. CGW 
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Impression™ Ultra’s 
super-high 1600x1200 
display area is over 
250% larger than 
standard 1024x768. 
You see two complete 
11"x17" pages side by 
side.With crisp, easely 
readable text, even at 
very small point sizes. 
In full 24-bit photo- 
_realistic color quality. 


1024 x 768 
1152 x 882 


ad 


WinSqueeze™ JPEG compressor reduces | Our exclusive ConsistentColor™ software 
the size of any 24-bit image file by up to calibrates your monitor for optimal color 


15:1, without noticeable quality display. Once fine tuned, your display 
degradation.Works seamlessly with all will match printed output with 
Windows® applications, on-the-fly. unprecendented accuracy. 


"SUPERB 24-BiT PERFORMANCE" 


Byte Magazine, Oct 92 


Introducing the Matrox® 
Impression Ultra. By far the 


most advanced 24-bit impression 
Windows accelerator on the Ultra 
market. Ultra-high, 1600x1200 
display resolution in 24-bit 44.% 
True Color. The world’s best 
overall Windows performance. 
: Even great software utilities 
Super-high 1600 x 1200 display resolution for JPEG compression and ; 
Photorealistic 24-bit True Color heati Radius 
color calibration. ere 
16.7 million colors for every pixel Multiview"-24 
: High refresh rate why Impression Ultra is so _ 
Works with most large display monitors clearly the choice of today’s 
Available for EISA PCs color graphics professional. 
*Also supports 1200 x 1024 display resolution. 
< 
< Byte Magazine 
WinTach Benchmark 
E Impression Ultra's unique 192-bit wide, 
EISA-based hardware architecture offers 
matrox ==: 
conventional, 32-bit AT-based cards. 


PRODUCTIVITY - PERFORMANCE - - - VISIBLE SOLUTIONS 
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RESOLUTION 
OLUTION 


What if you could make continuous-tone 
color prints or transparencies digitally at 
4 times the resolution of standard 300 DPI 
printers? With the quality, detail and realism 
you'd expect from a photograph? 
Now you can with the KODAK XL 
7700 Digital Continuous Tone Printer. Kodak 
thermal dye transfer technology gives you 
16.7 million colors and 256 shades of gray! 
Get 11”x 11” or 8%”x 11” prints or eye-popping 
transparencies for overhead presentations. 
How can you put this printer to work 
for you? Print scanned photos. Satellite or 
space platform images. Computer generated 
images. Digitized video. Or high 
resolution digital photographs 
captured with our new KODAK 
DCS 200 Digital Camera. 
You name it. 
What are you waiting for? 
You should be talking to Kodak. 
Call 1-800-445-6325, ext.70. The Kodak _ 
XL 7700 Digital Continuous Tone Printer. The 
future of digital imaging is in your ha 


© 1992, Eastman Kodak Company. Kodak is a trademark. 
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An Upgrade of Note 


The ever-booming 3D animation 
market receives a solid contribu- 
tion from AT&T GSL’s Topas 4.0 


A at long last, the highly antici- 
pated release of Topas 4.0 Pro- 
fessional has arrived with a full list 
of powerful features and added 
functionality. I consider this to be 
the first major update of the PC- 
based modeler/animator in almost 
two years. AT&T Graphics Soft- 
ware Labs (Indianapolis) will surely 
be looking to this release to regain 
some of the prominence it has lost 
in the PC-based animation market. 

New advancements in the Topas 
modeler remove the need for many 
tedious “work-arounds” that were 
required in previous versions. The 
new “Drill to Depth” command pro- 
vides the ability to drill through all 
or only a portion of your target 
geometry. While this capability is 
not as full-featured as Boolean tech- 
nology, it still represents a great aid 
in the creation of complex geometry. 
Version 4.0 also now allows the 
operator to “split” an object into sep- 
arate, selectable areas without 
affecting the overall grouping. 

Another prominent modeling fea- 
ture is the ability to import Adobe 
Type 1 fonts. This option reduces the 
need to digitize logos in many cases. 

Rendering speed as well as inter- 
activity have been addressed by the 
4.0 release. Overall rendering speed 
has been boosted from anywhere 
between two and four times, accord- 
ing to my benchmark tests. The 
greater performance increases, of 
course, can be expected on the more 
complex models. 

The interactivity of Topas has 
been expanded, as a requirement to 
render the entire screen no longer 
exists. The operator can now choose 
to render by object or render only a 
part of the screen by defining an 
area with a reference rectangle. 
These are two of the most exciting 
advancements of the new Topas 
and should prove very useful in pro- 
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Image courtesy of Tony Simerman. Data set of Beethoven courtesy of ViewPoint (Orem, UT) 


By Tony Simerman 


duction environments. 

The lack of multiple lighting tech- 
niques in older versions of Topas 
was often limiting for artists and 
animators. Version 4.0 has upgraded 
the lighting to include both spot and 
directional lights. This augmenta- 
tion should boost animation creativi- 
ty and the level of photo-realism. 

Other extremely exciting up- 
grades of the new Topas can be 
found in the area of texture map- 
ping. Techniques such as lumi- 
nance and bump and transparency 
mapping can now be combined in 
any one of 256 ways to yield many 
dazzling effects. This capacity over- 
comes a barrier shared by many 
modeling and animation packages, 
with which the user often has to 


resort to cumbersome work-around 
solutions to get more than one map 
on a single object. Also supported 
are 3D procedural maps (wood, 
marble, and so forth) as well as 
high-resolution texture mapping— 
particularly useful for high-resolu- 
tion film output. 

The interactive animation menu 
has been improved in a fashion that 
should yield more complex anima- 
tions with less keyframing 
drudgery. Motion paths of objects 
can now be displayed—reducing the 
need for wireframe motion tests. 
Motion can easily be manipulated 
by moving vertices along spline 
paths. A once tedious Timeline 
Editor has been improved with the 
ability to copy, cut, and paste ani- 
mation information to add scene 
complexity. 

Multiple cameras are now avail- 


Improved lighting and mapping tools are two of Topas 4.0’s superlatives. 
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able—letting you specify not only 
your scene camera but a “light 
view” camera as well. This latter 
camera can be harnessed to provide 
point-of-view and walkthrough 
effects. 

Topas 4.0 has all of the features a 
user would look for in a professional 
modeling and animation package. It 
offers sophistication and power with- 
in the very popular pull-down menu 
structure. However, the question 
that looms large for AT&T Graphics 
Software Labs is this: Does the 


release of the $4995 Topas 4.0 
Professional product possess all that 
is necessary to regain some of the 
ground lost in recent months to 
Autodesk’s lower-priced ($2995) 3D 
Studio 2.0 product? 

My guess is that users who are 
not “ultra-budget conscious” may be 
drawn to Topas 4.0 because of its 
ereater ease of use and its interac- 
tive rendering capability. In addi- 
tion, Topas offers some higher-end 
rendering functionality (such as 
motion blur) that is still missing in 


3D Studio. But again, some of the 
Topas 4.0 thunder has been stolen 
by the earlier-to-market Autodesk 
product—forcing Topas to compete 
with a package that has an open 
rendering system. It will be inter- 
esting to see how the development 
of third-party enhancements to 3D 
Studio will affect the battle for dom- 
inance in the PC-based 3D market- 
place.—Tony Simerman, an 
artist /animator based in Centre- 
ville, Virginia, and a frequent beta 
tester of software packages. 


Quicktime Rhythms from Different Drummers 


Adobe’s Premiere and Diva’s 
VideoShop offer distinct 
approaches—but make equally 
worthwhile contributions—to 
Quicktime video editing 


By Jon Leland 


A dicital video is the latest and 
perhaps the most important new 
media frontier. In a nutshell, digital 
video means the transformation of 
video from the familiar analog 
broadcasts and videotapes into digi- 
tal data on hard disks and net- 
works. In today’s world, this 
capability also means some 
significant tradeoffs in terms 
of image size, image quality, 
and playback speed (fewer 
frames per second translates 
to less fluid motion). However, 
the promise of digital video is 
virtually unlimited on all 
fronts. 

Apple Computer’s Quick- 
time has become the leading 
application environment for 
digital video because it is 
more than just a digital video appli- 
cation—it’s an extension of the 
Macintosh’s System 7, the first 
operating system to fully integrate 
digital video. In fact, Quicktime 
may well become an inter-platform 
standard because, for example, it 
has already been licensed by Silicon 
Graphics. 

Premiere from Adobe Systems 
Inc. (Mountain View, CA) and Vid- 
eoShop from Digital Video Appli- 
cations Corp. (Diva; Cambridge, 
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MA) are the first two major Quick- 
time applications, and because 
Quicktime is a system extension, 
both applications can capture, edit, 
and process Quicktime “movies” as 
if their movie output format was as 
basic as a TIFF graphics file. How- 
ever, the different ways that these 
two products address this new func- 
tionality is as interesting as their 
capabilities. 

Adobe, which is aggressively 
attempting to establish Premiere as 
the dominant Quicktime applica- 
tion, has already released a major 
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The special effects transition demonstrated here 
is one of many sophisticated video maneuvers 
available with the Adobe Premiere Quicktime edit- 
ing and moving-image processing package. 


upgrade (2.0). Diva’s strategy has 
been to tie the structure of Video- 
Shop more closely to Apple’s Quick- 
time itself, and thus, the company 
is waiting for upgrades to Quick- 
time (at press time, Quicktime 1.5 
was promised for availability by the 
end of the year) before upgrading 
its product. 

The retail price of Premiere is 
$695 ($149 for upgrades from Ver- 
sion 1.0); VideoShop is $599. It is 
worth noting that both products are 


bundled with the digitizing boards 
that are the other necessary compo- 
nent to producing Quicktime mov- 
ies. Premiere is included with 
SuperMac Technology’s (Sunny- 
vale, CA) VideoSpigot and Raster- 
Ops’ (Santa Clara, CA) digitizing 
products. VideoShop is included 
with the Radius (San Jose, CA) 
VideoVision board. 

The differing functionality of 
these two applications is reflected 
in their structure. Adobe’s impres- 
sive programming talent has result- 
ed in a sensational and feature-rich 
movie editor/movie processor 
that includes an astounding 
array of special effects, titling, 
and audio functions. Adobe 
has apparently built Premiere 
so that it will take a movie’s 
raw material (Quicktime or 
otherwise) into its own propri- 
etary format (in much the 
same way that Photoshop or 
any other image processor 
operates )—facilitating these 
rich and diverse effects. 

On the other hand, Diva 
VideoShop’s design is Quicktime to 
the core: The product deals with 
movies by using Quicktime’s archi- 
tecture. This stricter adherence to 
Quicktime makes VideoShop sim- 
pler and easier to use although not 
as feature rich. Diva’s approach 
facilitates easier movie access and 
cataloging, as well as full-resolution 
playback (which proves useful when 
previewing your work before render- 
ing and when searching for clips). 

In both programs, when you're 
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ure, most 21" 


monitors have good focus. 


OMNISYNC CR 


Until you get them In a corner. 


Do the corners of your monitor screen look fuzzy? Not quite in 

focus? Our new 21" OmniSync™ CR monitor gives you sharp, bril- 
liant images — from corner to corner of your display. And because 
OmniSync monitors are truly multiple-frequency displays, they’ re 
compatible with the graphics standards of today. And of tomorrow. 


We’ ve used Dynamic Astigmatism Control (DAC) for the best 
screen corner focus available, and dual parabolic voltage circuitry 
(PbVC) to minimize beam dispersion and enhance overall focus. 
A user pincushion control prevents image bending at screen edges. 
And, of course, Toshiba’s own Flat Square CRT technology 
provides a full screen display with reduced glare and reduced 
image distortion. 


With resolution from VGA through 1280 x 1024, an extraordinarily 
true black level, uniform whites, and excellent convergence for 
vivid colors, the OmniSync CR monitor delivers bright, crisp 
images. That makes it perfect for CAD/CAM, Windows, multi- 
media, desktop publishing, and all computer graphics or GUI 
applications. 


MiniDB-15 or BNC connectors are switch-selectable. Four preset 
image mode settings correctly size and position images with a 
variety of graphics cards. Refresh 
rates surpass VESA standards to 
ensure a remarkably stable, flicker- 
free image. And unique, modular 
glass-epoxy circuit boards provide 
easy serviceability and long life. 


Our 17" monitor for CAD/CAM, 
Windows and multimedia — the 
OmniSync CS — offers a 0.26 mm 
dot pitch, resolution from VGA 
through 1280 x 1024, a micro- 
processor memory control, and our 
advanced focus technology for a full 16-inch diagonal 
viewing area. 


For more information on the monitors that won’t cut corners 
on your designs, call (800) 253-5429, ext. 321. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA C.P., INC. ¢ Computer Display Group 
1010 Johnson Drive, Buffalo Grove, Illinois 60089-6900 
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done editing or adding titles, special 
effects, and so forth, you perform an 
operation akin to “Render” in a 3D 
program. It’s called “Make Movie” in 
Premiere and “Save as Movie” in 
VideoShop. In each case, you are 
writing a new Quicktime file to disk. 

Diva, whose package is built on 
top of Hypercard, is rightfully proud 
of its intuitive interface and its nat- 
ural compatibility with the building 
of interactive Hypercard stacks. One 
executive at Diva has chal- 
lenged Premiere for having an 
“interface design that is 
mapped from the analog video 
world.” This statement relates 
to the fact that Premiere, as 
compared to VideoShop, seems 
more like a traditional analog 
post-production suite that has 
been translated to the digital 
video realm. 

VideoShop, on the other 
hand, seems more like an 
interactive media center. For 
example, Premiere cannot use 
the Clipboard to cut and paste 
conventional PICT images 
between applications. By con- 
trast, VideoShop lets you sim- 
ply click, drag, and drop 
movies directly into Hyper- 
card (thus automating the 
scripting that is otherwise neces- 
sary to play Quicktime movies from 
within Hypercard stacks). Even 
more useful are Diva’s patented 
“micons” (moving icons) that 
VideoShop generates to give you an 
instantaneous moving picture refer- 
ence for clips anywhere on your 
hard disk. Premiere, however, re- 
quires you to import movie clips 
into a Project Window before you 
can use them. 

Also, the ability to preview 
Quicktime movies as Quicktime 
movies while editing them repre- 
sents a distinct VideoShop advan- 
tage. This ability means that in 
VideoShop, you can edit and make 
effects in any Quicktime resolution 
(including full screen if you have 
one of the new high-powered digi- 
tizing cards). And VideoShop will 
let you play back up to 16 video 
tracks at once (Premiere has three), 
including multiple clips of different 
sizes. Thus, you can stretch and 
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“Click, drag, and drop 


composite different movies and then 
save them together as a new movie. 
Premiere’s extremely impressive 
special effects capabilities, however, 
take Quicktime movie-making into 
even more visual dimensions than 
VideoShop. Version 2.0 offers more 
than 40 special effects transitions 
complete with nifty animated icons 
(VideoShop provides less than half 
that many), a built-in titler that 
includes drop shadows and trans- 
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characterizes the Diva 
VideoShop interface, which facilitates access to 
Quicktime files through Hypercard-based desktop 
folders (top right) and “micons” (top center), which 
are moving-image representations of Quicktime files. 


parency settings, and a Postscript 
rasterizer for importing graphics 
from Adobe Illustrator. 

Premiere also offers editable 
movie motion paths that act like a 
low-budget DVE (digital video 
effects) generator—letting you pro- 
eram the movement of one image 
(or graphic) as it passes over anoth- 
er movie clip. And Premiere also 
boasts the ability to export a movie 
into Photoshop for frame-by-frame 
rotoscoping (painting on individual 
frames). Lastly, Premiere sports 
better audio capabilities, including 
the ability to mix soundtracks by 
adjusting their levels on a point- 
and-click basis (a serious Video- 
Shop omission). If I were in charge 
at Diva, I would certainly make bet- 
ter audio control a priority for 
VideoShop 2.0. 

Even more important for video 
professionals is the impressive steps 
that Adobe has taken with Version 
2.0 to facilitate non-linear, off-line 


edit decision making (in which digi- 
tal video is used as a reference to 
higher-quality, analog video source 
material). Video device controls for 
direct capture, as well as for time- 
code, edit-list management, cover all 
of the major protocols, including V- 
LAN, VISCA, Diaquest, and ARTI. 
Edit decision list (EDL) output is 
also supplied for selected CMX, 
Grass Valley, Sony, and Video F/X 
edit systems, with more third-party 
options expected. If you’re an 
animator, Premiere also turns 
its “non-Quicktime” structure 
into an advantage by reading 
PICS and numbered PICT 
files. My only disappointment 
with Premiere 2.0 was that 
while its preview function has 
been upgraded significantly, 
the fact that it is still slower 
than the actual movie speed 
does limit visual feedback as 
you work. 

Nevertheless, I’m impressed 
with both programs for unveil- 


__sii ing meaningful (though differ- 


ing) possibilities for desktop 

video production. Diva’s Vid- 

eoShop is unsurpassed in the 

simplicity of its interface and 

the natural way it operates, 

especially when used as a pro- 
duction environment for interactive 
Hypercard stacks. Adobe’s Pre- 
miere is more like an amazing, new 
kind of digital video production stu- 
dio. Any user interface limitations 
in Premiere are more than made up 
for by its sophistication as a mov- 
ing-image manipulator. 

For people who are new to video, 
VideoShop may be a wise starting 
point. However, if you are at all fas- 
cinated by (or knowledgeable with) 
special effects and want to try your 
hand mixing digital media on the 
new digital desktop—or if you're a 
professional who can utilize Pre- 
miere’s EDL capabilities—Adobe’s 
product raises a more colorful cur- 
tain on a whole new way to make 
“movies.”’—Jon Leland, a video 
writer /producer/director. His 
Sausalito, California-based compa- 
ny, Communication Bridges, has 
produced The Desktop Video-Video, 
a professional-level, educational 
video program. CGW 
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1) To The Absolute Power. 


Using the latest 3D digitiz- 
ing modeling systems, 
Absolute can accurately 
digitize real world objects 
quickly and inexpensively. 
Our customized 3-D objects 
can be down-loaded in 
varying degrees of resolution to a wide variety of formats for use in rendering, 
animation, mapping and CAD. We also offer a good selection of existing 3-D 
objects from our expanding library. 

Call or fax Curt Shepard for more information or an estimate. 


Absolute 3-p picit1zING CENTER 


500 Duchess Avenue,West Vancouver, B.C. V7T 1G4 Canada 
Tel: (604)925-4300 Fax: (604)922-6560 
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WORLD 


Return to: Pat Pizza 
COMPUTER GRAPHICS WORLD 
P.O. BOX 987 Westford, MA 01886 Telephone: (508) 392-2157 
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The computer graphics market will grow to 
$50 billion in the 90's, 4 pgs. 


1. Applications of Computer Graphics $12.00 itt prime Cent oet ans wed og tealo ec aiis ean alia harets * 
Cross selection of the varied applications : Please send me the following COMPUTER GRAPHICS WORLD Reprints. 
using computer graphics, 32 pgs. Enclosed you will find my check or money order for: 

2. CAD/CAM $12.00 Reprint # Title Cost Total 
Reaching out to solid modeling and | $ $ 
industrial design, 32 pgs. 2 

3. Computer Graphics in Animation $ 7.00 
The challenge of creating realistic characters, 16 pgs. i 

4. Business Presentation $12.00 j 
Business presentation to corporate animation, 32 pgs. i 

5. The Dawning of 3D GIS and Desktop Mapping $ 7.00 7 
As 3D GIS emerges desktop mapping systems solves : Please Complete: 
strategic business problems, 16 pgs. 

6. Landscape and Site Design $12.00 ij Name —________________ Subtotal $ 
Walk with computer graphics through architectural i SO i ea ee ee Se 
landscape & design, 32 pgs. Title Tax $ 

7. Graphics in Medical Research $ 9.50 1 Adiiroas 
From research to treatment, 24 pgs. E ie eR OS SES ES NON SS EEE VS 

8. Graphic Arts $7.00 | SS ee 2p __ re 
Developers are overcoming the complexities of color i Telephone 
Pepienind ane iaeeeee dns ie oe y Make checks payable to: COMPUTER GRAPHICS WORLD 

9. Color Hard Copy Advances $ 5.00 AL, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
Joins the fast lane of computer graphics, 8 pgs. j and TX residents add tax. 

10. The Market at Large $ 3.50 } 
i 
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Only FASTRAK” Gives You 
Virtual Reality Without Lag... 


| 
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..eEvery Time You Turn Around. 


Announcing The Biggest Breakthrough In It also has an update rate of 120 Hz. An opera- 


tional range of 10 feet. And a surprisingly low price. 
Virtual Reality - OF All Time. Now you can turn wherever you like for 3D VR 


Until now, Virtual Reality has always had a fourth without the lag. As long as you turn to FASTRAK 


dimension you could do without...lag time. trom Polhemus, the pioneer in 3D Position/ 
Introducing FASTRAK™ by Polhemus. A revolutionary — Orientation Measuring Devices. 
new advancement in six degree-oHtreedom tracking Find out more.:Cal@OorG5S31S9 Ex ed 


that virtually eliminates latency. 

FASTRAK uses Digital Signal Processing (DSP) 
technology to accelerate tracking to 4ms. That's over 
10 times faster than existing systems. 


FPOLHEMUS 
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for details. 


One Hercules Drive P.O. Box 560 Colchester, VT 05446 Tel: (802) 655-3159 FAX: (802) 655-1439 


Designers’ Towers 

Corporate Development Associates has 
announced high-level systems for 
designers, engineers, and architects. 
The products offer full Autocad func- 
tionality, plus the ability to produce pre- 
sentation-quality videotape and file out- 
put for poster-size renderings. Each sys- 
tem revolves around a 50MHz ’486- 
based EISA tower. Features include a 
1.4Gbyte SCSI hard drive, 16M of 
RAM, a Sony CD-ROM drive, 1.2M and 
1.44M floppies, an 88M Syquest drive 
with removable media, a 21-inch multi- 
sync monitor, and a graphics board able 
to display up to 256 colors at 1024-by- 
768 resolution. Corporate Development 
Associates Inc. (Lombard, IL). 
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PIM from Atari 


Atari has introduced a personal inte- 
grated media (PIM) computer system. 
The company explains that the Fal- 
con030 enables inexperienced users to 
manipulate and combine video, audio, 
animation, graphics, text, and telecom- 
munications at the same level of sophis- 
tication generally found in high-end sys- 
tems. The product displays 256 colors at 
640-by-480 resolution, and 65,536 colors 
in true-color mode. One megabyte of 
RAM is included. A graphics coproces- 
sor, overlay, and external video sync are 
among the other standard features. 
Price: $799. Shipment of the product 
was slated for November. Atari Corp. 
(Sunnyvale, CA). 
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Image Archiving/Management 

Nikon has introduced an image archiv- 
ing and management package for Macs 
and PCs. ImageAccess is a user-config- 
urable database equipped with data 
entry, search, sort, and organizational 
functions. The software leaves the origi- 
nal image files untouched. Instead, 
small thumbnail representatives are 
used as the basis of records for textual 
entry. The product is sold independent- 
ly and as an optional bundle with the 
company’s LS-3510AF film scanner. 
Price: $495. The Mac version is avail- 
able. The PC edition was expected to 
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ship in November. Nikon Electronic 
Imaging Products (Melville, NY). 
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First ThinkPads 

IBM has introduced the first four mod- 
els in its ThinkPad mobile computing 
family. The high-end entry is the 
25MHz ’486-SL-based 700C. The com- 
pany says the 700C’s 10.4-inch active 
matrix display is the largest color 
screen available on a notebook. Other 
features include a removable 120M 
hard disk drive, 4M of RAM expandable 
to 16M, a coprocessor socket, and 
TrackPoint II, a pointing device built 
into the keyboard. The 700, a mono- 
chrome version of the 700C, has many 
of the same capabilities. An optional 
docking unit can be used by the 700 or 
700C. Additional family members are 
the ThinkPad 300, a monochrome note- 
book upgradeable to color, and the 
ThinkPad 700T, a re-issue of the com- 
pany’s original pen-based ThinkPad. 
Price: $4350 (700C); from $2750 to 
$2950 (700); from $2375 to $2575 (300); 
from $4797 to $5395 (700T). IBM Corp. 
(White Plains, NY). 
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Kodak Writable CD 

Kodak has announced the Kodak 
Writable CD system. Designed as a low- 
cost alternative to traditional CD pub- 
lishing methods, the system includes 
three parts. The company says the 
Kodak Writable CD disc, a write-once 
medium that can be read by standard 
CD hardware, stores from 550M to 
650M of text, images, and digital audio. 
The Kodak PCD Writer 200 reads and 
writes data to and from disc at twice the 
speed of other CD writers. The Writer 
200 is driven by Kodak Publishing Soft- 
ware, which will be available for DOS, 
Windows, Unix, and the Mac. Eastman 
Kodak Co. (Rochester, NY). 
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Recollecting Images 

Rebus has introduced a Windows-based 
document image manager. Recollect 
builds a freeform information database 
out of black-and-white, gray-scale, and 
color documents. The documents are 
entered through scanning or imported 
as word processing or TIFF files. Built- 


in OmniPage OCR technology from 
Caere lets the system read and index 
the scanned and TIFF files, enabling 
full-text searches. Documents with no 
readable text, such as artwork and pho- 
tos, are retrieved through Tag-Notes, 
similar in function to yellow stick-on 
notes but digitally based. Rebus Tech- 
nology Inc. (Auburn, CA). 
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V6.0 for TekXpress 


Tektronix has announced V6.0 software 
and hardware for extending host-envi- 
ronment interoperability features 
across its TekXpress X terminal family, 
which includes the XP10 and RISC- 
based XP330 series. The company says 
its new software will allow easy integra- 
tion between the terminals and Sun, 
DEC, and IBM hosts, as well as hetero- 
geneous environments. The new hard- 
ware consists of Ethernet LAN connec- 
tors for the XP10 Series and EEPROM 
flash memory for both series. The prod- 
ucts are expected to ship this month. 
Tektronix (Wilsonville, OR). 

CIRCLE 166 ON INFORMATION CARD 


VR Bundle 


StereoGraphics has announced that its 
CrystalEyes VR stereo viewer and 
head-tracking system is being bundled 
with Sense8 Corp.’s WorldToolKit, a 
program for building virtual reality and 
graphics simulations applications. Crys- 
talEyes lets the user interact with 3D 
spatial data on a workstation monitor. 
The company says that use of the prod- 
uct with WorldToolKit allows develop- 
ment of “virtual world” applications, 
complete with stereoscopic images. Ini- 
tial availability is for SGI workstations. 
Price: $7900. The product is shipping. 
StereoGraphics Corp. (San Rafael, CA). 
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3M Laser Imager 

3M has introduced a system for gener- 
ating photographic-quality color prints 
and overhead transparencies from digi- 
tal data. The 3M Color Laser Imager 
prints images from the Kodak Photo 
CD system. In addition, a video inter- 
face can take images directly from a 
monitor. The system outputs 175 8-by- 
10-inch prints or 105 8-by-10-inch 
transparencies per hour, in 16.7 million 
possible color combinations. An internal 
image processor lets the user resize 
images and adjust for resolution, con- 
trast, and sharpness. Price: depends on 
configuration. 3M (Minneapolis). 
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Desktop Film Recording 

Mirus has announced the FilmPrinter 
Galleria, a desktop film recorder that it 
says is the only product of its kind to 
offer image resolution of up to 5000 
lines. This resolution is reached 


PRODUCTS 


through electron gun technology that 
renders consistent spot size throughout. 
The device can be cabled to both the 
SCSI port on a Mac and the parallel 
port on an IBM-compatible PC. The 
recorder can be switched from the Mac 
to the PC at the push of a button. Soft- 
ware for the product comes in Mac and 
Windows versions. Price: $10,995 
(FilmPrinter); $595 (software). Mirus 
Industries Corp. (Milpitas, CA). 

CIRCLE 169 ON INFORMATION CARD 


SuperPrint with SuperRIP 

Zenographics has announced two new 
versions of its SuperPrint printing utili- 
ty for Windows. SuperPrint 3.0 features 
the company’s new SuperRIP drivers. 
The company says by controlling a 386 
or 486 processor directly in full 32-bit 
mode, SuperRIP frees the processor to 
work at top potential. SuperPrint 3.0 
with ZScript comes with the SuperRIP 
driver as well as a full 32-bit Postscript 
interpreter. Price: $149 (SuperPrint 
3.0); $295 (SuperScript 3.0 with 
ZScript). Both versions are expected to 
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ship in the fourth quarter. Zenograph- 
ics (Irvine, CA). 
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Desktop Slide Recorder 


Management Graphics has announced 
a desktop recorder for 35mm slides. 
The company stresses that Sapphire 
uses a color-coded, push-button control 
panel, and unique straight film path 
that makes threading easy and pre- 
vents errors. Other features include a 
Digital Pin Registration (DPR) system 
for accurate image positioning, a 
removable smart card for updating the 
Look Up Table, a Digital Geometry 
Control (DGC) system, special lens, and 
small spot size. Price: $19,900. Man- 
agement Graphics Inc. (Minneapolis). 
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Photographers’ Workstation 
Superset has announced a high-perfor- 
mance, economical workstation for 
retouchers and photographers. PRWS 
includes a 1.2Gbyte hard disk, a 20- 
inch 1536-by-1152 monitor, a 2!/2 Gbyte 
Exabyte tape drive, and an interface for 
a 9-inch tape drive with full CEPS soft- 
ware. The company says the new con- 
figuration supplies the same real-time 
image manipulation and color accuracy 
as its high-end offerings. Retouching 
capabilities include an unlimited range 
of air brushes, plus auto anti-aliasing of 
type and line work. Price: $140,000. 
Superset (San Diego). 
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Graphics Software for 0S/2 

Time Arts has introduced Color Tools, a 
graphics program for OS/2-based sys- 
tems. Color Tools provides a choice of 
RGB, CMY, HLS, or HSV color sys- 
tems. One product feature, Preview 
Image Processing, lets the designer 
experiment with different levels of 
emboss, contrast, brightness, and pos- 
terization before making a selection. 
Another capability, LightBox, offers the 
functionality of tracing paper in digital 
form. Also included are an extensive 
toolbox, custom brushes and palettes, 
and lines, shapes, fills, gradations, and 
transformations. Time Arts (Santa 
Rosa, CA). 

CIRCLE 173 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD DECEMBER 1992 


} 


OF 40%!!!* 
1. Free Issue. Return the attached order form and receive the 
current issue of CGW FREE! 


2. Free Hacker. When we receive payment for your 12 month 
subscription, we’ll send you a FREE HACKER. The world’s 
most unique computer disc look-alike letter opener. 

3. Risk Free Subscription Savings. You can save 40%’ off the 
Newsstand price. Plus, if for any reason you wish not to receive 
CGW, simply return the invoice marked ‘‘Cancel’’. You owe 
nothing and get to keep the FREE Issue. What’s more, if you 
decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. And, you can keep the Hacker with our 
compliments. 


*Based on U.S. prices. Savings on international subscriptions vary. 


INTRODUCTORY OFFER FOR NEW SUBSCRIBERS! 
YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 
look and enter my subscription for: 


[| One Year $36 U.S. (Canada $44) 
L] Two Years $64 U.S. (Canada $80) 
A 40% SAVINGS OFF THE NEWSSTAND PRICE! * 


PLUS, | GET A FREE HACKER WHEN YOU RECEIVE 
MY PAYMENT! 


[] Payment Enclosed (LJ BillMe CL) Amex LIM/C- LI VISA 
te ee er eee ee eee 


EE |, Sa eas SATO MRS Te SO 


I i an eee 
Company 

Mailing Address 
OAV oo ee ee ee 


28 Educational Institutions. 
38 Other (Please Specify) = Se | Seer, 


q a 
| Phone ( _) aie. 
mt, Which of the following BEST 2. [| Which of the following BEST 5. For which products do you have a 
qj describes your Business or | | describes your title or purchasing influence? 
ial industry? (insert on number from —_— occupation? (insert one letter (Check all that apply.) 
5 q below.) from below.) 04 CF Software 
" q 02 Computer Service including Graphic A. Corporate Management 08 LJ Printers and/or Plotters 
| Design, Time Sharing, Data Processing, B. Design/Engineering Management 12 CO) Personal Computers 
aaa Software and Consulting. C. Production/Operations Management 16 CJ Workstations 
el 04 Computers & Peripherals Manufacturing D. Data Processing Management 20 LJ Minicomputers 
| 05 VAR’s, VAD’s, Systems Integrators, E. Design/Engineering Staff 24 LC) Mainframes 
s q Dealers and Distributors F. Data Processing Staff 28 CL) Boards 
of 06 Automotive, Aerospace, Machinery, In- G. Creative/Graphic Design 32 C Input Devices (including scanners, 
oe , dustrial Equipment, Process & Other H. Marketing Data Tablets, Digitizers) 
ys! Manufacturing Industries. 1. Consultin 36 0 Monitors 
| 08 Architecture, Engineering, Construction J. Other (Please Specify) ae 40 CJ Image Processing Equipment 
| including Space Planning. 44 L) Video Equipment 
i 10 Financial including Banking, Real Estate 3. What are your principal application 48 L) Networking Systems/Models 
ieee Insurance and Brokerage. areas for computer graphics? (please 52 D Storage Devices 
e q 12 Distribution including Wholesale, Retail, check all that apply). 56 CL Presentation Systems (including. 
ra Restaurant and Food Chains. 03 1 Mechanical CAD/CAM/CAE/CIM Film Records, Screen Displays) 
ol 14 Transportation including Rail, Bus, 07 0 Electronic CAD/CAE 60 FC Supplies & Accessories 
| saan gt enw gala Airline, 11 0 Architectural CAD 68 FC None of the Above 
ae rucki irre : 15 0 Mappin 
| 16 Utilities, Pipelines, Communications and 190 slecadl & Science 6. Do you use or plan to purchase one or 
is | Common Carriers. 23 CO Business & Presentation Graphics more of the following PC’s/Workstations 
| 18 Personal and Business Services including 27 C1 Video/Film/Animation (Please check all that apply): 
ff Medical, Legal and Accounting. _ 31 CO Videotex/Interactive Index 01 C) Macintosh/Apple 
q 20 Business Services including Printing, 35 C0 Graphic Arts/Advertising 05 C) IBM/IBM compatible 
4 Publishing, Advertising, and Television/ 39 C0 Electronic Publishing/Pre-Press 09 1) HP/Apolio 
a| Motion Picture Production and Design - 43 C Image Processing 13 0 DEC 
| Studios. 47 O Technical Documentation 170 Sun 
i | 22 Scientific & Educational Research. 51 CO Training/Simulation 21 C Other (Please Specify) 
ye 24 oo (Federal, State or 59 C) Other (Please Specify). == pee won een ne 
: is |. 26 Non-Manufacturing Industries including 4. Are you involved in specifying, 
al Exploration, Mining, Drilling, Agriculture, authorizing and/or purchasing com- 
oe Forestry and Fishing. puter graphics products and service? 


COMPUTER GRAPHICS WORLD 


As its name says, COMPUTER GRAPHICS WORLD covers the entire computer graphics 
panorama. Reports on all the most significant applications from design engineering 
to presentation graphics . . . from science and medicine to graphic arts... from 
architectural design to mapping . . . from electronic publishing to animation. You'll 
be updated on PC-based graphics, too - from business and presentation graphics to 
CAD/CAM and desktop publishing. 


You’ll also see what works in other applications areas, as well as your own. Readers 
tell us this ‘‘cross-fertilization’’ produces some of their best ideas! 


CGW is brought to you by experts working in your field - engineers, scientists and 
technical journalists. They know what you want to hear about, so they skip the ‘‘theory”’ 
and ‘‘sci-fi’’ and zero in on the specifics of PRODUCING IMAGES YOU SEE OTHERS 
GENERATE .. . BRINGING IMAGES IN YOUR IMAGINATION TO REAL LIFE. 


SPECIAL PRICE FOR NEW SUBSCRIBERS! 
See Other Side... 


($5.00 VALUE) 


fold here 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 3 TULSA, OK 74101 


POSTAGE PAID BY ADDRESSEE 


P.O. Box 122 
Tulsa, OK 74101-9845 


Computerized Art Table 

AR Technologies has introduced a 
designers’ table geared to computer 
transparency work. The new Designex 
Computerized Art Table looks like a 
traditional art or drafting table, except 
that it contains a large monitor mount- 
ed under a flat glass surface. Connected 
to the table is an adjustable tray that 
holds a computer keyboard. A high- 
accuracy computerized pen is used for 
drawing. Work created on the table can 
be revised, erased, digitally stored, or 
sent as output to a typesetting or film- 
producing device. AR Technologies Inc. 
(Stamford, CT). 
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Sketch 1.5 Ships 


Alias has released an upgrade of its 
freeform 3D illustration and design 
software for the Mac. The company 
stresses that Sketch differs from com- 
peting products through its use of 
NURBS geometry, a capability that lets 
the user draw on any surface, including 


ie 


3D shapes and extrusions. Version 1.5 
reportedly raises the speed of ray-trac- 
ing and screen refreshment by 100 per- 
cent. Also incorporated are several new 
features, such as direct import of any 
2D curve. Price: $995. The product is 
available. Alias Research (Toronto, 
Canada). 
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TrapWise 1.0 


Aldus has announced color trapping 
software for color-conforming, encapsu- 
lated Postscript files. The company says 
TrapWise 1.0 builds on the capabilities 
of RipPrep, a joint effort with Graphic 
Edge Inc. Where RipPrep carried out 
trapping for process color printing only, 
TrapWise works with spot color print- 
ing as well. Also new are such time-sav- 
ing features as the ability to predefine 
custom trapping configurations. A ver- 
sion for Windows 3.1 and higher is slat- 
ed for fourth quarter shipment. A Mac 
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edition is expected to ship in the first 
half of 1993. Aldus Corp. (Seattle). 
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Desktop Image Editing 

Caere has introduced Image Assistant, 
an application that eases color image 
editing on the desktop. Image capture 
can be done automatically. For exam- 
ple, when a picture from a magazine 
must be scanned, the software will find 
the picture on the page, separate it 
from text, crop excess white space, 
rotate the image, and determine wheth- 
er it is line art, gray scale, or color. An 
Assist Mode in the program shows 
sample thumbnails that help the 
designer choose effects. Price: $495. The 
company reports that Mac and Win- 
dows versions are both shipping. Caere 
Corp. (Los Gatos, CA). 
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TunaScan and Snapper 

The C/Food Software Division of South- 
eastern Digital Images has announced 
two new drivers for Silicon Graphics 
workstations. The company says that 
TunaScan supports the Leaf 35 and 
Leaf 45 transparency scanners, the new 
Howtek D-4000 scanner, and all Sharp 
and Howtek flat-bed scanners. Snapper 
supports all Management Graphics 
Solitaire film recorders, Rev O8E and 
up, and MGI camera backs at all reso- 
lutions and aspect ratios necessary for 
optimum output to film. Southeastern 
Digital Images Inc. (Atlanta). 
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Morphing on the Amiga 

ASDG has announced morphing soft- 
ware for the Amiga. According to the 
company, MorphPlus is already replac- 
ing high-end systems in Hollywood pro- 
duction studios. The program comes 
with modules for still-image warping, 
ripple and wave modeling, perspective 
mapping, spherical scaling, and 
twirling/rotation. Fred, an animation 
assembler/editor/batch processing pro- 
gram, helps the user combine effects 
into professional-quality morphing 
sequences. The application reads and 
writes ANIM files. ASDG Inc. (Madi- 
son, WI). 
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Digital Animation 

Fast Forward Video has announced a 
device for video and animation produc- 
tion on the desktop. The company 
reports that Outlaw records, edits, 
manipulates, and outputs digital ani- 
mation and Y/C (S-Video), composite, 
and analog RGB video with single- 
frame accuracy. The product plugs 
directly into entry-level PC- and Mac- 
based video systems, eliminating the 
need for a switcher, TBC, or other sup- 
port equipment. A/B roll transition, 
keying, compositing, texture mapping, 
and color correction are all done in soft- 
ware. Fast Forward Video (Irvine, CA). 
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Harvard Graphics Update 

Software Publishing has announced 
Harvard Graphics 3.05 for DOS, an up- 
date of its presentation graphics pro- 
gram. One new feature, also found in 
the Windows version, lets the user 
launch a DOS or Windows application 
from within a Harvard Graphics 
screenshow. In addition, screenshows 


can now be run with full VGA support. 
The new software also offers greater 
connectivity with spreadsheets pro- 
duced in Lotus 1-2-3 3.0 and Excel 3.0 
and 4.0. Price: $585. The product is 
available. Software Publishing Corp. 
(Santa Clara, CA). 
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Magic from Matrox 

Matrox has announced Magic, a board 
that combines image acquisition and 
display with support for EISA’s 33M- 
per-second DMA burst transfer. All 
three versions of the board are designed 
for rapid transfer of monochrome 
images from a video camera. One ver- 
sion supports RGB acquisition as well, 
and another adds support for RGB and 
composite video. The company has also 
introduced ITools software for speeding 
development of imaging applications. 
The program will run with the compa- 
ny’s current and future imaging boards. 


The Ink Jet. 


Price: $2995 (Magic, monochrome 
acquisition); $3495 (Magic, mono- 
chrome and RGB); $3995 (Magic, 
monochrome, RGB, and composite 
video); $1995 (ITools). ITools is avail- 
able now for the Image board family, 
and was expected to be available for 
Magic in November. Magic was slated 
to ship in November as well. Matrox 
(Quebec). 
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JPEG Boards from RasterOps 


RasterOps has announced two JPEG- 
compliant boards for the Mac. 
MoviePak brings real-time, full-screen, 
full-motion video to QuickTime. Live 
video functions such as frame grabbing 
are performed through onboard soft- 
ware. The new daughterboard snaps 
onto the company’s 24STV, 24MxTV, 
24LTV, and MediaTime video/display 
adapters, which support NTSC, PAL, 
and SECAM. The other new product, a 
RISC-based adapter, is available in a 
NuBus configuration, and as a daugh- 
terboard to the company’s ProColor 32, 


It's quickly becoming the plotter 
of choice for CAD engineers, 


architects and designers. But before you 
take off with this new technology, make sure 
you use the right film and paper. 
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24STV, 24MxTV, and 24XLTV boards. 
The company says PhotoPro boosts the 
performance of Mac IIs and Quadras, 
while assuring the highest level of com- 
patibility with Adobe Photoshop. Photo- 
shop 2.01, or other software supporting 
Photoshop plug-ins, is required. Price: 
$1999 (MoviePak); $999 (PhotoPro). 
RasterOps Corp. (Santa Clara, CA). 
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Faster Laser Printing 

Synergy Systems, a distributor, has 
announced an accelerator for laser 
printers. JetStream, an add-in parallel 
port coprocessor board from NorthNet 
Research, can be installed in either an 
IBM-compatible PC or network server. 
By off-loading printing from the proces- 
sor, the product reportedly boosts print- 
ing speeds from two to 10 times. Price: 
$295 (JetStream Lite, with drivers for 
LanTastic, LanStep, 10Net, and other 
LANs); $395 (standard JetStream, with 
drivers for NetWare and Unix). Syner- 
gy Systems (Chatham, NY). 
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Model Vision Enhanced 

ASG has introduced an enhancement of 
its design visualization software for 
CAD. Model Vision consists of render- 
ing, animation, and modeling tools, 
plus a separate module for creating pre- 
sentations. The company says Version 
5.0 contains several new features not 
available in competing products, includ- 
ing a direct Autocad link, “render win- 
dow” and “render selection” commands, 
“Director’s Chair” viewing of the model, 
camera and lights, and direct file export 
into Crystal 3D Professional and 
AT&T’s Topas. ASG (Sausalito, CA). 
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CAD/CAM Modeling 

Roland Digital Group has announced a 
CAD/CAM addition to its line of 
CAMM-3 desktop modeling systems. 
The package consists of the new Model 
2500 desktop modeler, plus basic 
CAD/CAM tutorial software and a driv- 


er that supplies an interface to G Code- 
compatible CNC software. The compa- 
ny says the Model 2500 provides the 
same precision as its previously 
released Model 3000, but in a smaller 
system. In addition, cutting speed has 
been raised to 1.18 ips. Price: $9995. 
The product was scheduled to ship in 
November. Roland Digital Group 
(Irvine, CA). 
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PC Rendering 

Lazerus has introduced software for 
low-cost, high-quality ray-tracing.Laz- 
erRays II allows photo-realistic imagery 
to be created on 386 and ’486 PCs with- 
out the need for hardware add-ons. 
Modeling can be carried out with reflec- 
tions, refraction, transparency, and 
sharp and soft shadows. A hierarchical 
database offers the ability to group 
light sources and other objects. The pro- 
gram reads data from other popular 
applications, including Autocad. Price: 
$199.95. Lazerus (Oakland, CA). 
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Expert Moves to Windows 
Expert Graphics has announced Win- 
dows versions of two applications previ- 
ously available for DOS only. The com- 
pany says that Autolcon for Windows 
substantially raises the speed of the 
Autocad for Windows Extension and 
also provides real-time panning and 
zooming. RxVectory for Windows offers 
automatic raster-to-vector conversion 
for digital storage of images and charts. 
AutolIcon requires the company’s 
RasterEx graphics board or another 
TIGA-compatible board. RxVectory 
runs with any VGA board. Price: $595 
(AutoIcon); $1995 (RxVectory). Expert 
Graphics (Atlanta). 
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2D and 3D on the Amiga 

Grafx has introduced new high-end 2D 
drafting and 3D modeling software for 
the Amiga. GFX-CAD 3000 incorpor- 
ates the company’s previously released 
Xcad 2D, Xcad 3D, and Imagine prog- 
rams. With a 1M graphics chip, all 
three applications can be run simulta- 


SORE RTE PST RA Lees SS 


neously. For example, the user can per- 
form modeling in Xcad 3D, while at the 
same time translating a DXF file with 
the 2D program and rendering with 
Imagine. The 2D and 3D interfaces, X- 
Shell and Z-Shell, are also included. 
Grafx Computing (Panama, NY). 
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Conquest GIS DataLink 


DMIS has announced an interface 
between its Conquest software and 
another PC-based program, Atlas GIS. 
Conquest, a geodemographic informa- 
tion system, provides access to the com- 
pany’s demographic, economic, and geo- 
graphic databases. The Conquest GIS 
DataLink lets the user import bound- 
ary data, point, road, and site files from 
Conquest into Atlas. This information 
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can be employed to create maps with 
multiple levels of data. Conversely, the 
interface allows maps in Atlas to be 
exported into Conquest for data files 
and reports. DMIS (New York). 
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Mapping in Windows 

Intera Tydac has announced a Win- 
dows version of its stand-alone desktop 
mapping software. Spans Map offers 
visualization and query capabilities for 
individual and corporate-wide use. The 
program includes spreadsheet, chart, 
digital map, word processing, and 
image data components. The company 
says the Windows edition is meant to 
let users capitalize on Windows invest- 
ments by adding desktop mapping and 
spatial decision-making functionality. 
Intera Tydac Technologies Inc. 
(Nepean, Ontario, Canada). 
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Autocad-Based GIS 


Spatial Utilities has introduced a low- 
cost GIS that runs entirely in Autocad. 
The company says Auto/GIS combines 
digital mapping with an internal 
database engine in application modules 
that can be selected according to indi- 
vidual needs. Capabilities include 
query and retrieval, browsing, attribute 
editing, overlay mapping, and measure- 
ment of areas. The program supports 
input from dBase, SQL, and other data 
files, as well as from outside mapping 
programs. Price: $895. Spatial Utilities 
Incorporated (Temple Hills, MD). 
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More Productive ColorGetters 


Optronics has announced a pair of desk- 
top color scanners. The company says 
the ColorGetter II Pro scanners replace 
its ColorGetter and ColorGetter Plus 
series, bringing productivity gains of 
from 400 percent to 500 percent. Both 
devices provide resolution of 4064 lines 
per linear inch. New features include 
on-the-fly conversion of RGB to CMYK. 
ColorGetter II offers a 10-by-10-inch for- 
mat. ColorGetter II Pro boasts an 11-by- 
15-inch format, reportedly the largest in 
its class. Price: $42,450 (ColorGetter ID; 
$48,450 (ColorGetter Pro II). Optronics 
(Chelmsford, MA). 

CIRCLE 193 ON INFORMATION CARD 


Video Recording 
-eEditmaq™ 


¢DQ-232'’Software 
Controller 


¢Imagenode™ 
The VideoServer™ 


DIAQUEST 


1440 SAN PABLO AVENUE 
BERKELEY CA 94702 USA 
PHONE 510 526 7167 
FAX 510 526 7073 
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MICAD 1993 


A new look 
at optimizing 
your 
productivity 


12” INTERNATIONAL CONFERENCE AND EXHIBITION ON CAD-CAM 
COMPUTER GRAPHICS AND COMPUTER AIDED TECHNOLOGIES 


43.10 VA Acee eee = Vicad is still the undisputed focal point of the whole profession. On 22000 


square metres of exhibition floor space, it offers an exclusive preview of the 
PARC DES EXPOSITIONS 


latest hardware, software and services on the market. Come and discover, 
DE PARIS 


PORTE DE VERSAILLES 


compare, test and choose the solutions best suited to your requirements. 
MICAD is also a series of conferences by leading specialists, enabling you to 
assess the very latest develooments in these advanced techniques. II your 
future depends on CAD/CAM, it also depends on MICAD 93. 


MICAD 


| aren Sere” eae 
Tae PUTORE 1S CONC ELVED::- AT MECC AD 
Please, return this coupon to BIRP - MICAD 93 - 25 rue d'Astorg 75008 PARIS - Tél: 44 5155 00 - Fax: 47 42 75 68 
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Wishes to receive : 
Invitation to exhibit Ga... Invitations to the exhibition ........ Final conferences program 
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ErgoView Monitors 

Sigma Designs has released the 
ErgoView family of ergonomically ori- 
ented color monitors. The ErgoView 17, 
a 17-inch display for Macs and IBM- 
compatible PCs, offers resolution of up 
to 1280 by 1024. The 14-inch ErgoView 
14 and 15-inch ErgoView 15 are for 
IBM-compatibles only. Top resolutions 
are 1280 by 1024 noninterlaced for the 


ErgoView 14 and 1280 by 1024 for the 
ErgoView 15. Price: $1499 (ErgoView 
17); $949 (ErgoView 15); $649 
(ErgoView 14). The products are avail- 
able. Sigma Designs (Fremont, CA). 
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LabWindows for DOS 2.2.1 


National Instruments has introduced 
an upgrade of its instrumentation soft- 
ware. LabWindows for DOS 2.2.1 has 
stand-alone libraries for three compil- 
ers: Borland C++, Turbo C++, and 
Microsoft Visual Basic for DOS 
(VBDOS). The Borland compiler and 
linker and VBDOS compiler can be 
accessed from within LabWindows. 
Alternatively, the Borland libraries can 
be added to the Borland Interactive 
Development Environment (IDE), or all 
three libraries can be loaded into 
VBDOS. Price: $695 (Standard Pack- 
age); $895 (Advanced Analysis 
Library). National Instruments 
(Austin, TX). 
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PRODUCTS 


Scientific Visualization 

CoHort has introduced PC-based soft- 
ware for visualizing large data sets. 
CoVis features nine kinds of animated 
scientific graphs: Nchannel, 2D and 3D 
snake, contour, vector, wireframe, 
points, and 2D and 3D programmable 
graphs. The program also lets the user 
spin three-dimenasional graphs inter- 


actively, seeing a graph from every pos- 
sible view. Menus appear alongside all 
of the graphs, permitting the user to 
specify changes. Reportedly, a graph 
can be scaled to a desired size and then 
output at the highest resolution the 
printer or plotter supports. CoHort Soft- 
ware (Berkeley, CA). 
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Scan Conversion 


Out of the Studio and 
onto Your Desktop 


The PALMEDIA 9101 from Chromatek 


Chromatek launches serious desktop scan conversion with the 
first of its PALMEDIA professional products for personal use. 
The PALMEDIA 9101 delivers powerful features at a mere 
fraction of the price of Chromatek’s studio-use scan converters. 
Create computer graphics or presentations on a Mac II 
or IBM PC (VGA video format), then use the 9101 to output to 
NTSC video in real time. The custom LSls in the all-digital 
9101 ensure beautiful output in 16 million colors. 

And its analog color controls let you alter the color as you 
export your image. At the turn of a knob, 
adjust computer graphics’ often too-bright colors and 
too-black blacks or match an existing image, 
without changing your graphics file. 


PALMEDIA 9101 
from Chromatek: 
the first scan 
converter that 
respects both 
your 
professionalism 
and your 
budget. 


PALMED 


DOWN CONVERTER model 9101 


1% 


U.S.A... Chromatek Scan Proces Inc 


2049 Century Park East. Suite 2710, 


Los Angeles, CA 90067 


Tel. 310-785-3810 / Fax. 310-785-3803 


CANADA: Forefront Graphics Corp. 
Tel. 416-636-4444 


BIO! 


SCAN CONVERTER 


international Sales Office: 
Chromatek Inc. 

TBR-908, 5-7 Kohji-machi, 
Chiyoda-ku, Tokyo 102 
Tel. +81-3-3239-7141 
Fax. +81-3-3239-3781 
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DIAQUEST 


REDEFINES TIME 


Introducing 
QuickPass™ 
for the 
DQ-Animaq~ 
Video Controller 


QuickPass™ Radically 
Guts the Time of: 
Frame Accurate Gapture 
& Animation Recording: 


save Time & Money 
with QuickPass:** 


What: Took: Hours: 
to Greate 
Now Takes Minutes. 


All of the Accuracy, 
A Fraction of the Time. 


See Diaquest at: 
MacWorld San Francisco 
BOOTH #1949 


1440 SAN PABLO AVENUE 
BERKELEY CALIFORNIA 94702 USA 
PHONE 510 5267167 FAX 526 7073 
Appietink: DIAQUEST 


92 CIRCLE 36 ON INFORMATION CARD 


8-10 Federal Computer Conference 
held in Washington, DC. Sponsored by 
National Trade Productions Inc. Con- 
tact: Ms. Sylvia Griffiths, NTP Cus- 
tomer Service Supervisor, 313 South 
Patrick Street, Alexandria, VA 22314- 
3567; 703/683-8500. 


su 
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6-9 MacWorld Exposition ’93 held in 
San Francisco. Sponsored by Mitch 
Hall Associates. Contact: Mitch Hall 
Associates, POB 4010, Dedham, MA 


02026; 617/361-2001. 


22-24 Graphics of the Americas held 
in Miami. Sponsored by Printing Asso- 
ciation of Florida. Contact: Printing 
Association of Florida, POB 170010, 
Hialeah, FL 33017-0010; 305/558- 
4855. 


31-Feb. 5 IS&T/SPIE Symposium 
on Electronic Imaging Science & Tech- 
nology held in San Jose, CA. Spon- 
sored by The Society for Imaging 
Science and Technology and The Inter- 
national Society for Optical Engineer- 
ing. Contact: The Society for Imaging 
Science and Technology, 7003 Kilworth 
Lane, Springfield, VA 22151; 703/642- 
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1-4 NOW ’93 Conference held in 
Orlando, FL. Sponsored by Computer 
Graphics World, Color Publishing, and 
Electronic Publishing magazines. Con- 
tact: Ms. Barrie Evans, CGW, CP, EP, 
One Technology Park Drive, POB 987, 
Westford, MA 01886; 508/392-2187. 


1-4 Object World held in Boston. 
Sponsored by Boston University. Con- 
tact: Ms. Lynn Fullerton, World Expo 
Corporation, 800/225-4698; 508/879- 
6700. 


8-10 Sharjah Conference on Graph- 
ics Information Systems and Applica- 
tions held in Sharjah, United Arab 
Emirates. Contact: Mr. Obeid Ahmed, 
Sharjah Municipality, POB 22, Shar- 
jah, U.A.E.; Tel: 9716 541333; Fax: 
9716 546455. 


9-12 MICAD 93 held in Paris. Spon- 
sored by World Computer Graphics 
Association. Contact: World Computer 
Graphics Association, 2033 M Street, 


’ NW, Suite 399, Washington, DC 


20036-8446; 202/775-9556. 


14-18 Medical Imaging VII held in 
Newport Beach, CA. Sponsored by The 
International Society for Optical Engi- 
neering. Contact: The International 
Society for Optical Engineering, POB 
10, Bellingham, WA 98227-0010; 
206/676-3290. 


17-19 Imagina held in Monte Carlo. 
Contact: Ms. Brigitte Saramitto, Ocm, 
31, avenue Hector-Otto, Mc 98000 
Monaco; Tel: 33/93 15 93 94. 


19-21 Graphics Plus ’93 held in 
Secaucus, NJ. Contact: Mr. Mark Pis- 
cioneri, Meadowlands Convention Cen- 
ter, 355 Plaza Drive, Secaucus, NJ 
07094; 203/233-3654. 


24-27 Concepts 93 held in Orlando, 
FL. Sponsored by Graphic Arts Show 
Company Inc. Contact: Mr. Michael 
Gallagher, Graphic Arts Show Compa- 
ny Inc., 1899 Preston White Drive, 
Reston, VA 22091-4326; 703/264-7200. 
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8-11 The National Design Engineer- 
ing Show & Conference, The National 
Plant Engineering & Maintenance 
Show & Conference, and The Interna- 
tional Control Engineering Exposition 
& Conference held in Chicago. Spon- 
sored by the National Association of 
Manufacturers. Contact: Reed Cus- 
tomer Service at 203/964-8287. 


9-12 IcoGraphics 93 held in Milan, 
Italy. Sponsored by World Computer 
Graphics Association. Contact: World 
Computer Graphics Association, 2033 
M Street NW, Suite 399, Washington, 
DC 20036-8446; 202/775-9556. 


15-17 Print Production ’93 held in 
Chicago. Contact: Ms. Fran Rose, Ms. 
Cindy Corrado, or Ms. Maureen 
Waters, Print Production ’93, 8340 
Mission Road, Suite 106, Prairie Vil- 
lage, KS 66206; 913/642-6611. 


18-22 NAB held in Las Vegas. Spon- 
sored by National Association of 
Broadcasters. Contact: National Asso- 
ciation of Broadcasters, 1771 N. Street, 
NW, Washington, DC 20036; Registra- 
tion, 800/342-2460; Exhibits, 202/429- 
5409. 
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Graphic Arts Training 

The Graphic Arts Technical Foundation (Pittsburgh) 
announces that its 1992-93 GATF Fall Catalog is now avail- 
able free of charge. This guide contains a listing of technical 
industry training programs featuring desktop production 
workshops. Also features 17 full-day and 23 half-day semi- 
nars that can be presented on-site. 
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Making Money with Your Computer 

The Designer’s Guide to Making Money with Your Desktop 
Computer contains information on how to use your computer 
talent for freelancing. The guide discusses how to choose 
computer equipment and upgrade existing equipment, as 
well as pricing, planning, and building up your clientele. 
North Light Books (Cincinnati), 128 pages, $19.95. 
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Color on the Mac 

Color Publishing on the Macintosh provides helpful informa- 
tion on creating and processing color for print. This guide 
discusses the basics of color design, color specification, work- 
ing with prepress, and the printing process. Also includes a 
disk which allows users to practice color publishing skills. 
Random House Electronic Publishing (New York), 479 
pages, $45. 
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Creating Images 

Image Lab provides the information needed for users to cre- 
ate their own images and combine, modify, and manipulate 
them. The guide discusses how to paint, draw, render, and 
size images, remove colors, crop, transform, ray trace, con- 
vert file formats, and more. Also includes a disk. Waite 
Group Press (Corte Madera, CA), 459 pages, $39.95. 
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Industrial Applications Guide 

Computer Graphics for Industrial Applications provides 
information on how to design displays that are more effec- 
tive. The guide discusses how to develop CRT displays and 
display information and includes an intro to process control. 
Also includes information on human sensors and actuators, 
cathode ray tubes, input devices, computer science, and 
more. Prentice Hall (Englewood Cliffs, NJ), 199 pages, $48. 
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C Graphics for Windows 

High-Performance C Graphics Programming for Windows 
allows users to get the most out of Microsoft Windows’ built-in 
graphics library. The book includes program listings, a glos- 
sary, hands-on programming instructions, and screen prints 
and details each graphics application, covers animation and 
visualization, includes 3D modeling and image processing, and 
provides tips on selling your programs. Windcrest/McGraw- 
Hill (Blue Ridge Summit, PA), 487 pages, $24.95. 
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Computer Art Guide 

The Computer Artist’s Handbook: Concepts, Techniques, and 
Applications provides information on how the user can cre- 
ate special effects on their own computer. The book discusses 
drawing, perspective, color, animation, sound and music, 
video and film, computer-controlled art, and more. W.W. 
Norton & Company Inc. (New York), 318 pages, $55. 
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PHOIRON 
THE WINDOW CONVERTER 


Photron FSC-64000VZ 
Frame Scan Converter 
The Professionals’ Choice 


Graphics courtesy of Wavefront Technologies 


The Photron FSC-64000VZ Frame Scan Converter enables 
realtime conversion of Computer graphics output into 
standard PAL or NTSC format, featuring flexible display 
and operating functions and true image fidelity with no 
degradation. 


The unique Window Converter feature 
enables selection of any 640x512 pixel 

area from a 1280x1024 pixel source 
image without compression, maintain- 
ing the full resolution of the original 
image. 


Other enhanced features include: 
* Autolock 
* Full graphics display 
* Zooming 
* Built-in V-LAN-Transmitter™ 
* Flicker reduction 
* Varied output formats 


FSC-32000VZ — The Alternative Solution to Professional 
Frame Scan Conversion 
For professional 
applications demand- 
ing the same quality 
of performance as the 
FSC-64000VZ without 
window conversion 


FSC-8000—— The Personal Desktop Video Production 
Solution Affordable desktop frame-scan 
| conversion for VGA 
and Macintosh® 


® Macintosh is a registered trademark: of Apple Computer Company 
@)\V/-LAN is a registered trademark of Videomedia, Inc. 


Distributer 


VMI , INC. A VIDEOMEDIA COMPANY 


211 Weddell Drive, Sunnyvale, CA 94089 
Phone (408)745-1700 FAX(408)745-6721 


Manufactured by 


PHOTRON LIMITED tokyo saPaNn 


Phone (813) 3486-3471 
FAX (813)3486-8760 
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Group Sales & Marketing Manager 
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HiRes QFX'” 


Introducing Version 3.0 


HiRes QFX 3.0 now operates in 32- 
bit protect mode, and features a 
redesigned menu system with 
drop-down menus, tool bar and 
color palette. Other new tools in- 
clude resizeable windows that 
scroll and zoom; ramps and color 
spreads with variable transpar- 
ency; and Draw Mode, a drawing 
module including line, oval, and 
rectangle tools; Bezier curves; and 
scaleable type. 


HiRes QFX 3.0 supports the Truevi- 
SION TARGA 16, 24, or 32, TARGA+ ANC 
AT-Vista graphics adapters for fast, 
high quality image processing, ed- 
iting and special effects. 


Ron Scott Ince 1000 Jackson Blvd 
Houston TX 77006¢713.529.5868 
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NZ ¥ 
Fast + Powerful + Easy to Use Mv SS 


Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 
leading stylus-based 3D 
digitizing/modeling system. 


Supports most 3D file formats. “mz 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


Mira Imaging, Inc. 
2257 South 1100 East, Suite 1A 
Salt Lake City, Utah 84106 
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SHOWCASE 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 282 


604 685-5808 


Fax: 685-5830 
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300+ FAMILIES 


FNT & PFB files for 
3D Studio, Topas, 
Crystal 3D, Auto CAD, 
Alias and More!!! 


40 Font Pack $395 
100 Font Pack $795 


Plus Shipping & Handling 
® Complete Videographics 
Sales, Service & Integration 
¢ Custom Wire Frames 
¢ Custom 3D Animation 
® Rendering Services 


VECTOR ARTS 301-816-2585 


1-800-394-DRAW 


CIRCLE 100 ON INFORMATION CARD 


ACURIS 3D CLIPMODELS" 


md 


Ready To Render & Animate! 
ne. Libraries of over 40 
oe aa detailed 3D models. 

$295 per Library 


1. Interior & Multimedia 
2. Exterior & Trees 
3. Geographic, Earth 


4, Human Forms 


For: 


¢ Autodesk 3D Studio 
¢ Wavefront® OB] 
¢Intergraph® IGDS 
¢DXF & PIXAR RIB™ 
415 329 1920 
Call us y 
O 
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SCIENTIFIC VISUALIZATION 
The SVGA4000 Graphics Library 
for VGA and ET4000 Super VGA 
Use your PC for advanced scientific 
visualization. Up to 1024 x 768 resolu- 
tion. Supports 16-color, 256-color, Hi- 
Color, and 24-bit true color graphics. 
2D & 3D with perspective. Gouraud- 
shaded polygons. Z-buffer hidden sur- 
face removal. Animation. Flood fill. 
Thick & dotted lines. Mouse & joystick 
support. Scale and rotate text. Store & 
retrieve images in PCX format. Easy to 
use. Excellent documentation. For MS 
FORTRAN. C version available soon. 
$250. Call for free demo disk and 
brochure. 


AEROSOFT CORPORATION 
5562 Bells Ferry Rd., Suite 233 
Acworth, GA 30102 
Tel/FAX (404) 917-1309 


OUTPUT 


Why I Love Computer Graphics 


A computer graphics enthusiast 
speaks out on this industry’s accomplishments 


the computer graphics indus- 

try, of pushing pixels with 
artists, technicians, scientists, and 
salespeople, ’ve discovered hun- 
dreds of reasons to love this busi- 
ness and the people in it. 


Ae: 13 years of involvement in 


Reasons to Be Proud 

Usually, admiration for the 
graphics industry is expressed in 
terms of enthusiasm for the images 
and the technology. But simulating 
reality is an important task with 
great power to add beauty and 
understanding to life. No other pro- 
fession cannot be influenced by the 
usefulness of the products we as 
graphics professionals create. We 
should be proud of our work and 
how our enthusiasm and love for 
this trade can make even greater 
advances. 

When I became involved in the 
use of computer graphics in televi- 
sion, I saw that the computer 
graphics temperament instantly 
and irrevocably changed that indus- 
try forever. Traditional TV produc- 
tion was a point-and-shoot opera- 
tion, and broadcasting was its goal. 
With the use of graphics tools, 
everything produced for TV broad- 
cast can be altered and enhanced. 
All camera work is subservient to 
how the edit suite orders framing in 
conjunction with effects and graph- 
ics requirements. And within the 
editing and camera equipment, all 
the breakthroughs of graphics tech- 
nology are implanted. In fact, the 
Robert James Watkins is a computer graphics con- 
sultant and freelance writer who has been involved 


in computer graphics animation and art for the past 
13 years. 
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By Robert James Watkins 


people who build computer graphics 
equipment build the insides of TV 
peripherals. The evolution is now 
reaching the point where a com- 
plete TV station will be clipped onto 
a graphics board. 

What wonderful accomplish- 
ments! Yet we spend little time 
acknowledging the tremendous 
human factors involved which took 
us, in little more than 30 years, to a 
world boom of computer graphics. 
Our industry is overdue for a few 
kudos and compliments. This is a 
fantastic business, one that is much 
different from any other. 


Tools for All Trades 

Computer graphics tools can be 
related to all fields of endeavor. So 
can other tools, but the utility of 
computer graphics enhances the 
endeavor; other tools merely qualify 
the task in terms of the limited 
scope of the tool. 

For instance, a typewriter can 
only fulfill a writer’s commands, but 
a dedicated computer graphics sys- 
tem can formulate the operator’s 
views along with the expertise of 
100 invisible engineers. Computer 
graphics frees us from learning 
many fields by rote and provides us 
with built-in creativity pliable to 
our design. 

Computer graphics isn’t just 
another add-on; it is the essential 
motherboard in which all ideas can 
be brought to maturity. There is no 
new discovery which doesn’t rely on 
computer graphics tools to explain 
its importance. We’ve exceeded our 


capacity with words, but computer 
graphics gives us the tool to show 
what we know. It is just the begin- 
ning of amazing breakthroughs in 
communication. 

Computer graphics has influ- 
enced the manufacture of integrat- 
ed circuits, and it will eventually 
define computers. We will witness 
the connectivity of 3D images to 
abstract thought, enabling pictures 
to articulate that which numbers 
and symbols once did. 


A Way of Life 

Generally, graphics professionals 
are by nature interested in the 
details of other professions, not only 
to cross-market a graphics system, 
but also to fulfill a curiosity inher- 
ent in the problem-solving nature of 
this business. This industry’s 
founders and today’s most success- 
ful graphics professionals are typi- 
cally jacks of many trades. To an 
extent, it has been our boon and 
bane to be curious and scattered. 
While we may specialize in one 
field, our general knowledge is var- 
ied and expanding. Improving 
graphics technology isn’t just good 
business, it’s a way of life. 

Our industry is dedicated to art 
and science and has provided these 
interests with the greatest tools of 
any century. Computer graphics 
influences what we make and how 
we make it. There is no human 
endeavor which can’t withstand 
improvement through the applica- 
tion of computer graphics. Com- 
puter graphics is not just another 
tool—it’s the handle to all tools, the 
essence of how humanity thinks. In 
pictures. CGW 
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All the benefits of a laser printer 


asin (8.5°x 117 


ATS Industrial Design Inc. 
Assembly and Inspection Tools 


Superior Design 


(-size (17” x 22") 
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* ine A Pe eee that ee the PROTRACER PROTRACER 
” est features OF a desktop aser printer with the BASE UNIT WITH HP-GL 
ability to produce large format drawings. It’s called .. : a a 
T™ : . ustomize @ Prolracer rolracer base unit 
ProTracer™ — a 360 dpi desktop printer/plotter that ADI and PADI ee ae ee eas, 
produces A, B, as well as C-size output. drivers for = HP-GL card 
AutoCAD users emulation card PostScript language 
® ae ae = 5 MB memory emulation card 
. oad Vir ° rorrinter * 
High performance inkjet engine from Canon® atone 5 MB memory 
Sheet feeder 


Fast, Intel i960™ processor—drawings that take over one half hour on (100 sheet) 
pen plotters take as little as five minutes on ProTracer! $1499 $0949 


Optional HP-GL° and PostScript® language emulations, memory 


expansion boards, and sheet feeders If you'd like to expand your printing and 
Unsurpassed customer service—60 day money back guarantee of plotting capabilities, call Pacific Data Products at (619) 
satisfaction, one year warranty, and free lifetime technical support 597-4655, Fax (619) 552-0889. 


PACIFIC DATA 


PRODUCTS 


* If outputting C-size PostScript documents, an 8 MB memory board must be used. Pacific Data Products, Inc., 9125 Rehco Road, San Diego, CA 92121. ProTracer is a trademark of Pacific Data Products, Inc. HP-GL is a registered trademark of Hewlett-Packard Co. 
i960 is a trademark of Intel Corporation. PostScript is a registered trademark of Adobe Systems, Inc. Canon is a registered trademark of Canon, Inc. All other trade names referenced are the trademarks or registered trademarks of the respective manufacturer. 

Images courtesy of AutoDesk Inc. ProTracer uses the latest in high technology innovation including PeerlessPage™, the advanced Imaging Operating System from Peerless. PhoenixPage is a registered trademark of Phoenix Technologies Ltd. © 1987, 1988. 
EUROPEAN OFFICES: England Tel 0800 51 5511, Fax (44) 442 236540; France Tel 05 90 65 09, Fax (33) 1 39 63 31 20; Germany Tel 0130 81 3685; Ireland Tel (353) 61 475609, Fax (353) 61 475608; Switzerland Tel (41) 22 341 26 SO, 

PhoenixPage Fax (41) 22 341 06 82; Belgium Tel 078 111292; Netherlands Tel 06 0222065. © 1992 Pacific Data Products. Inc. 
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— 24-bit graphics at 8-bit speed 


— 16.7 million colors at up 
to 1152x900 resolution 


— readable type ona two page spread 


—upto90Hzfora 
comfortable workout 


— all gain, no pain! 


Whether your personal goal is more speed, more power, more flexibility 
or a wholenew look... pick up CHROME! 


Call today for breakthrough pricing. 
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© Copyright 1992 Hercules Computer Technology, Inc. 3839 Spinnaker Court, Fremont, CA 94538. Herculesis a registered trademark and CHROME is a trademark of Hercules Computer Technology, Inc. The Autodesk logo 
is registered inthe U.S. Patent and Trademark Office by Autodesk, Inc. The Microsoft Windows Logo is a trademark of Microsoft Corporation. Microsoftis a registered trademark and Windows and the Windows logo are 


trademarks of Microsoft Corporation. 
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